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SirE****^-*^ Sixfe»»:K3|s|.^ o«j»S»R*tcU? 
* A*fc«"t" 6 * * f 7 y *> £ 1 * fc. r* 2 [c 

[j»*«4] »E»w^ 5 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] -tOfcfc. &LtemM e <om&&ftt>ft> £b 

-1 8 2 2 3 4^ PJ6-300670 %<D 



5 0j$fH5f 2- 7 5 9 5 9^ 36-123741*0 

[0 0 0 4] -3rC% ■■WM»lfc*S*i:Uftv^«ft|* 

10 V** (ftmW-S- 1 7 5 5 7*4fc«R#!H) • jfaffi 
flc^*Pfctb-CV^ (Wl¥6-2 6 5 5 4 1»^«# 
&tclilT5Kflrc-£>9. WE*jlii*lc*BiSnfcjfiL*R*: 

[0 0 0 5] 

[*W*s«BfcbJ:5 W^lll *J8WOI»tt, «TE 

[0 0 0 6] 

r-m^^b, we«<*«» i 1 3 

30 JB3g*S**rltt**>6V^H:**-r5. «rEI*»tf*5 *tMfr 

[0 0 0 7] t&EtW*#*E**W^fc*^# 
[0 0 0 8] IWB*t»*!fl«, 

U ^o«Eit*S#a* $ , KfB^fy^l- 
[0009] £<btc, tirE»tFf^y^* s tu*rsflr*** 

[0010] 

VNTl*^tCl^0J-r5o HI (a- I) *&w<DmM> 
aO^BO— ^j£D«tB&^®iHS:. Ell (a -II) (C. 3 

so II-II»«tl»WfBiaS:. ^en^-To 



[0 0 1 l ] mi icmZivZko *&WV>W\£iMfc 

gig i on, m*mz. mm*#i 2t, mm*®*!®. 

[0 0 121 Wmfl 414, «E*ttt»*iR***b5»* 
iB5t4Mti-<ttot>»«f*t«*»ci4*KIS*H:/j:<, Jfii?g 

wttSl^lbK*^^: c fc« #3**4 fciiff 

*LTV^5. $ bfC M^ttiUtll, 04;i»i, g** 
Sift fa* *> 5. 

[0013] &mj£®>mmmmm, m 

mm, mmmm^. mxmmcMX. mmmmmw&z 

n*-*— tfft^tfflv^fcb'; ^y-ty K (to #*ir, 

sr, *3-t^K» use®, ^mmm&z 
mfex-frrnxz zmwtm. &xtj. ^tn^^^^v^ 

J^ftlcii, a-7xh/uf^y > ftttftttttK (C 
EA) , CA 1 2 5, CA 1 9 - 9 ^CDMlgT— * — 
■*\ 02 -\9 B^D^Jy (02 m) , 7^y^>-, 
CK/£t£S£fl (CRP) /it*»*ai6S; 
7v?t- (E2 ) , i^hyt-zi' (E3 ) , t hJS 



(3) #if-9 - 6 13 12 



^ttttJKWft*^^ (hCG) , 
(LH) , t hfe&y? (hPL) fti'cD&a* 

HBs*tI§U H B s HBefctJg, HB 

efttf*:, HBcftfl:, HCVfift, H I Vfctftft if 

7 wv-y>*5 .fctfrixlc^ftft I g Efctft: ; ttUtt 

-rs»sfe-fe>-iJ-, Sis-fc^-y-, mm.-t^f. 
20 -y-, ^Jht^iK -f^-t^iK fl^-t^-y-, 

v^5#ffi©•fe>■y•^:ffiv^fc^«fifeas^fs•c^)S. 3b 
05#a-fe>-y-4fflv^^«f«tc:j;oTt, Hutabfc#a 

( 0 0 1 4 ] «£oT, ftfrWfti: UTI4, £#*»&8HJt 

Stt, Aft^fcii, ^ifii, jfeflj, is®, m 

*, IS®, ?LSI*if*»e>©»«HS«»ifl*«***b*. ft 

a-c-Sfe^iD^ffftifwSir&ffi, tL< 

ft if fc^#, Sj^V^li^Sfe^v^liifehtS L *ifg#:ffc|s|--e 
[0 0 15] HtliiEcoi 9 ^tiH-Wl 4«, ^(7?J:5ft 

^OESlcii, S^l 9*T* (E)^f»J{c*=V>-rii^*T 
[0 0 16] «^-W*(*:i 8 11, y^xT-yf^lf?* 

g^ft:i 2«Ii2 ctc#A£Jx, ^S^frl 2-©^ 
■5 0 1*1 9li^A^ta ->y =>>-7^yUA^rc>5fi4 

so »a»e»3ej***i, miE-rs^tff^^^i 6©tAf2 6 



(4) 



Wffl¥9- 6 13 12 



£fc. 5 4W*iHi©«*©»tr»»f 1 4 

£ ttffli^r tic* t). a<0tt**£ 

i\ Sfetc Wt»*i 4 t LT*EE*RjliL*«:fflv^5»* 

[0 0 17] ^*T^^^1 6 1*. 1 4 (CltZ^^^L 

[0 0 18] H^«UC*5V*-*\ fy7 p **2 0i:tt, * 
S$ft2 2i3j;T/##r9l5 2 4J&*«J*S*L-CV^ 0 iS££^ 
S2 2I1, fAf 2 6. x/S^f 2 8. *3j:t5^r» 

2 8 Kigil-rfciiStn 3 oa»feJ|gj«S*K ^f4f l 

4tp<Dmm&n&ft$T&2 4td#A*-fr5„ fAf26 
tt. «lfffffllCioti»»t«l»f 1 4**b»*f 
§P 2 4IC#< tT7 9— »-C*>5o iAf 2 6 0^i 

£LV\ — *\ x7ft#f 2 8fcJ:i;5i«P 3 Oli, # 
At 26(aotMf 1 4^biK(W»«:«R»-r6BR 

li^Oxratf 2 8 j&>feaSfcP 3 0(C(S]d^*(S]^O 

fltffl (»*) r4-e#*v\ -r*t>t>, ^r&*ff2 8tt 

iAf 2 6 tmWzft&O. 2 — 1. Omm^^^l^-T 

liiotiEllltS. il«P 3 OfcaiMiaLTgc^ff 2 8 
[0 0 19] igAff 2 6*3<£t^Tl££^2 8 0^ 

1 2 A P 12a tcJfAftftSaVrv^K*** 

i 4 i 9 mmxz z>£? \cm& * 

tl5o fltoT. #*T^5>Xl 6*r3S«*#l 2 05^3/X 
JfAttl 2 cfcjf ALtgft5^> HI 2 (b) *5<fctf 



6 

BI2 (c) tc^SJt* J: 9t-> fcf)^Cftgfi*<*12 
lC^§ttTV>-5«?N-Sl 4^1 9 Sr. iAf 2 6 
*5j:T/3trft#*2 8 <D3te*H*«§ML MU 1 
4<OrtffldS«ESn-CV>«5»'&tCtt. xTg^f 2 8fc 
5vn*1#A«2 6^6#m^»§14*t-Ctt»« 1 4l*lSP 
U *:<oS6*. tWtfrt»***EE**L 
<*5. &^-e N ^fWW^J-«toT*A«2 6 ^iRfr 

^wssu, ^-Ytr^ Tfaau-cv^5^«f«fB2 4 

to) % iAf 2 6 b9t%x&2. 4 tds^JS (**) LTV* 
5r<htcj;^ s *»WHl»ff«24fcSf)i:*au 

fi{c^Ufc{f^-^t±S^i-5o #Af2 6S3J:tK»«f»2 
4—^»«:K«^«atc#v\ A*i«fr!M£^T&#« 
2 8j&>fc*ft#R3l**u K»* l 4rt»^*J&t UT 
A£ w £ K x y> *t»« 1 4 f*3 affirms l -c*tw»G> 
#Af 2 6^3J:^ff9 2 4— OSS 
20 [00 20] ~CD£ 5tt*A*2 6*5cfcT/^Tft#*2 
8 1*. aWft-3iiTOAJIl*^ , f , S*ffeSV>r3:X7^^s/ 

30 [0 0 2 1] H^«^*5V>-Cli3.Tffi#« 2 8&£Xfm 

T^T&# «E«**l 2«c36»-rs(RlcK 
3H-«l 4^ElttWW^Af 2 6{c»Lffitr 
^tc<tt», x7Kt^^I<l:t5*^ ^*P<^*-^^ 

#«3pjfflpriB-e*>5o iau K»« i 4o-a5^^ai- 
ixa^tct. ^g**i 2-W»»i 4i:XifS2 2 

v^ 0 i 4(c^^2 2^iae • HS$tus»-& 

tt. W^t^> K»ffl4lc«iW«fH:8m -^o^ffc 
1 9C5fitt#a2 2S:*?)f+^-C^baS«*»l 2tcir 
y h1rti& J:v> 0 8I**i2i:»*rf^ 
1 6 £3£?rr£ i:»^a 2 2 l 4 

SS^?ff^Xl 6 0^W§P2 4 

so Kft^^«f»2 4(ciA^n5ifilct45, y^a 



£*vT<^Tt> ivu feSV^^fl 4^r|gaf Situ 

^ w * *-*^^4jga#a 2 2 ^r^s^ff i 2 tciE 
=ge*& i 2 Ki*««fra»!&i«*r5©tt#* u< * 

•B5££*k Kftffi 4tMf^^i et^iSim^m 

(Dim* LV\ 
[0 0 2 2] ^*fg|5 2 4tt, Ifefg2 2lCfcoT>*A 

tLttit, ««t**<c if 

mm-t>*)-. ftBB-tfr. ttR-tv*, ai^«-fev9-. 

#a©-fe^^^»V^fca)^j5S-5IteT-fc-5 (A.P.P.Turne 
r, I.Karube and G.S. Wilson, Biosensors ~ Fundamen 
tals and Applications, 1987; Electrochemical Senso 
rs in Immunological Analysis, 1987; E. A. H.Hall, Bi 
osensors, 1990; R. P. Buck, W.E.Hatfield, M.Umana, 
E.F.Bowden, Biosensor Technology~ Fundamentals an 
d Applications) „ ^tLbWt^lMi— 

5. ^ i 4 ftuomttPmim^ 2 6 * 

iiCT»?fgl?2 4-aS-r^t. &sM-5=£§*<*l 2 
[0 0 2 3] »4L<tttta3t*K**B8*-i-S#*W<i: 
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ao^. i> #>■ k— v mem- 

li. EJfcK J: oT«*«»fc«:£ 

^tt-eixti-ai-rjxtf i < . »if82 4ii, mf. 

FJ¥ 5-264552 6-338626 
P17-16229 7-5-©«-WiW»4etBifiSix5* 

[0 0 24] <&ffl¥ 5-264552 -f~&$g# if 

K.0fl^£*L5> ME D I AS: (Mediator Diffusion-con 
trolled Immunoassay) t LTS ibtLTT V^5H;-§v(L^6*)Bt 

•5„ ni3 (a) icftffi&2 4e>m.mftmm®.mi>K m3 

(b) C#$fSB2 4(DWLt&WmmtK tti^timisti 
Z>. r©5M»f»2 4kiJ:*L»i % jKfWft^: LTJfiL*£££g 
ffl L, fa.*p^xY7*J*—/v (E2) S&jtSrC^Sfc 

[0 0 2 5] 0^^J©^WSP 2 4 IC*3V^T, tTlic 

•5, Biit5tSf5 3 2©I34 1 ±S (KT, r©E£:&®, i£H 
^s->— /PgB3 2ai LTSAbtiTV^o ©iR9l3 2©_k 

yv>3 4*5^-L>?:#fc>-B:rSia^tbTV^5„ 

[0 0 2 6] h7-^t-;^M^ ^^l^>-3 4© 

±tC|4, fiS£3 6^S^?>ix5«. m@S«3 6«. 
P E T 7 W /WA^S*3 < fcU!«ffi(c-^ix^*t^'C,> ; lr-a 

mn^^.^ y-^sijL-c#.5t>©-c;k9. ^ffiicyv 
so m@ (f?ss4 o) a-. *3x*:ixrfi&£tiT^z>. 
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(6) 
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10 



5 e (38^J:t;40) £«B^ (3 8a 

£^TLTV^£ 0 HI 1 &£U<m2lCm£tlZ ct 5 

^ ^W^^l 6I±, m^S«3 6 0>5B^ffilcoflg» 

il?L4 2coc(3^^zn^ y^i/jr—jv^fefc* yyv>3 10 

[0 0 2 7] m®S^3 6 0±^tt. ffIiS)«!UMIl 

jj&4 4#. -t^Ef3*L^Jtil?L4 2 <D 9 J: 9 

Kf*^Faatt'>^A'* s ^— >H»4 4 a £ LTIfibttTVN 
3 C ^f7^SR»»«4 40±(C|^ /^t^rV^-ifg 
^g«x^ f^^t-^aftirt^^T^x-^ (N, 
N, N' , N' f^^r^~ (2' -t K^^rVxt 

/U) -p-7 I ^l/yv ; 7;> = THEPD) <h02g^ 20 

*i£ 0 ^ICISCT, »*«»tfc(*-SaSB4 6 

VXD? 4 frf&b LTi^Tt)J:V\ 
[ 0 0 2 8 ] «flett»tt. iAf 2 6iaotKfifi 
4 3&^»*«»*t#^««fP4 6*c3)tASixSo * 
*«»fitft:-S»SP4 6 <D±\£7 >( frP&tt-t-Ztfr&lZ 

»a>JMfc«:l»**n. **«RBMSt^«»4 6^*AS 30 
*L£ 0 4 6 l£*AS*tfc*#t*» 

li> »*«««t*-&Sffl5 4 6(7>#*«»St«:*5«ttJ ? « : 7 L 
^f>f^-^^Sft^ v/-/V4 4al:5lE]lTif7^ 

8feft3ft»E4 4Sr*f»^SPO*iBj^a&ix5o r^HcM*^ 

fc. jfiL#fifc#f*l4. ^7^»lft4 4*3j;tf#*«Bfc 

a#«a«as4 6rtT«*fflSixSo * 

SIS 3 6 C0Sai ; ?L4 2 Sriiifi x^fy^t-/^ 
gft^y^l/y3 4CA^ TI^$>^'>- /^SP3 2 a 40 
£i£[H3LT^* b7^t-;V^ft^ >:/l^3 4(^^r 

KiR8i5 3 2rtco4-^S^^mSS («BMfc;* 

[0029] iwwtcajii^ h7^t-^^a 

*#S:»*l4i»ofcillloS*aii#ll, «ftt*» 



illR^xT; h7^t- A'TJfrffc* 4(Oif> 
[0 0 3 0] KOMED I A&*mf3^fZftVT&2 4 tC 

*jv*-c«* x^h7^-^W^»'3 4of 
.M^ifcy >?ik<Dftm&4 o h7vt-^ 

&«jk«£ LTfi-$y-r£o HfrizE^tw-ci^ m^^-r^ 

oJitc^uSSry-^T^ ^^il^m^fc^fVifJT^o 
■btc{R#LTV*Sfc«>. »Mfi:fflffi4 0H<OlSl 

ttm{£tM&<oft%r\c £ o $ nfcffilS««llf Bust* 
[0031] ::m ftffiUz 4iciiiLtt^f«) 

[oo 3 2] Bfr5*oJ:5*-s ^©i5ft»fffy^i6 

I*. PET7^W4^iS^>" Mli^ £>£v s 
[0 0 3 3] ®41^S^«rf77 F l 6 Alt N 
Ufc^O-Cfe^o Hl4(c^$ti6 J: 9 ^W^^^l 

6 A<a*T«Ktteg«3i£<E>»*4 8^iaasn> ^± 

^KilTLS 0 a fimj&Ztltimi&ft&ttS 

tiZo ^*f^2 4<D»R)®LM3 2 jSctO^^ h^v 5 ^ 

^^>^^>3 4lt Sil7L5 0 a*C}*A^ttT» 



(7) 



^¥9- 6 13 12 
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[0 0 3 4] 12 5 2 <D±lCtt, Sffi 4 8 fc t2 

/<«o*«4jfe««:*i-5ia»5 4 b Jxfc* l 

*tt«»r5 4*'&M£*L*o roSSlttttffltftS 

fc«6^jria?L5 4ad«»dc*n-6. fgl«ttSl5tf5 4tf> 
±*cte. ^*tim«^«*««:*1-5s»A«5 6*Sfft 10 
mZtl, Z(OmX&5 6<D±izn. *»JL5 4 a *r*T* 

*v^£WM*ss i «i*«*t 54^ mrnvsom 2 s^mt 5 

8dSttJiSix5o »AS5 6i:tt, 3IA1£5 eSr-L-R- 
SilLTAas 6 b^>3feiB^?>*l«tfcS5*t5 4^SI 
H5 4 a fC»JcS-r5«t«4-eJffiaEl-5#A»5 6 c 

0. ^-r y JKO^AW 2 6fc»J*LT*3 9 N 
»tt4|Aift5 6 c ^rStttTKilTL 5 4 a d*b»W»2 4 
(8$II5i*tgS4 6) fc*A$ixS. 20 
[0 0 3 5] l2^Sft5 8^±^[^ Zntm&CD 

JS2«ttfflW5 8 £n«0ft3ttR&tt6 2*8lISft 
h<0tth&Z&6 2 a irH»tt02W6 4 a £^5* 

»g$*t, ^Vf^^^i 6 A**j«SixS. r<a^T2£ 

6 0 Cite. x7K#S6 0*±TfwjriiLtTfiiffl5 6 30 
0 b^jfeda^bH&fBSM6 4 a 6 2 a ) l£*t*S 

t5M*TlSt5x7S§»6 0 c WM^iX, $ 
fefc. ***»jctt. &me> 4 aCMt6fiS^W 
»^BBtt-T5St6 0 d^7a§S6 0£±TfcffiIL 

te, ^16 4 a 1CI5*6 0 b ^t5x7g#«6 0 
«r»2ffi«ffl*f5 8*5.tOf*3««ffl*f 6 2t*)tt5 
n itcj: 0 3iT&#«2 8 iMf&L. * feK, ffi|H 6 4 
a*l"t5^^-t6 4*?>t^(CiTS$R6 2 a^tf§ 
»3««SB$t6 2S: % x7g|«6 0*3j:tfJ:«B;fr'<— 40 
66Tftj*t5ril-J:?, l«P3 0t»*U 86 

0 d(aot^ClM5o 

[0 0 3 6] rOi^^f^lBAlrMnS 
C»Af 2 6^x78112 8 

1 4co^#l 9S:S«JC*?L-C#5»Jtt^5t«-C*. SI 

a*> Hua<DPET*co«-«o»ag«». 

[0 0 3 7] I^)«t^^f H^iU^Mf y/1 so 
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6te. *»c*«*fl:i 2JcSE»-5TtB^Six5. H*08fc 
*5V*T. SE§*#1 2«I (Blfti) 
1 4£3£*1-5fc*Ott»OS*»«Jf AP 12a tfJgjS 

Six, *<D*t®tcte, ^W^y^i etSS*-*-**:*^ 

aspi 2 b»^Jti5o s?>k. :oif*fi: 
aa • M5i-r6ft8ygfl6 8, ttsia5 6 s^botaMM 

5**^*^7 2. i3J:W*«*{*i 2icSE»£ixfca 
[0 0 3 8] K^fHAP 12a!t 14* mi 

.Hcsagi^ru ^e*#i 2(og|tF»aEffias±*^e>ft 

ftT^ifij^oT^y^JfAai 2 bKMSRftfWS 
5i?LT?*>9. M*0J:5fc, ^11411, r<Df*£Hff 
JIAP 1 2 a^bffA- JfrVftLZtlZ^btzZQ^ £ 
S**l 2JcSJK < ^rigfc$ti5c, *fc, f*f4Wl4co* 
JUBfc'ttftfi 14a #»J***U K»f#AP 1 2 a (7) 

K»f 14i»ALfcBlw, 81 2c©W»«14jfA 

#AMH*&£tBi 4 a t^agtsr tic*** 

14^ K»ffAP 1 2 a tfd. SVMC«-fri" 59^ 
ilffl»i:«:?RricU fcS^te. K»ffl4t, K»W 
A P 1 2 a <?r £r5LVMc|g < iKo* ~3~<51J"^' X (@) £-j--5 
KWf l 4 l 2lc«*Six*:l* 

ttftf l 4 Sr«*icft»-C* StA 2: tt fc iv^. 
[0 0 3 9] ^3/>^»Affll 2 bte, toft^y? 

l 6^#A^T«g4BBP-C. B2K*S*i,SJ; 5 fc. igSS 

g(J 2 2#»«MFl 4rt(C#ARrtt*ffi«^«f^y7 p l 

y^Affll 2 b i^W^y^l 6 <tf£5:v^££i!^i-£ 
^ (Hlf»*y) <tDfl§P (Hlt»*x) k&mf& 

ASPl 2bO»?ff5/7 p l 6#A*-(fil^5g^«:. 

g«3 6©»Drfy^i 6*>b*mrs»#a*#AStu 

»ffi«S^3 8 a S3J:tKf^«*»TF4 0 ate, :^8l2 

dic»ASix. ^tv-eix, ^fti(o^a-etfaflffl6 stem 
[0040] a^^gfn, »^lv^«^lt, m 

1**12 (fy^j|A8l2b) «c3S»Sixfc»W^ 

5 e nwi7 4K:r±»«ciB*Ht*<, x^mm 
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[0 0 4 1] jtfn&^J: 9tc, 6c^«^S^ 
3 6 <D^%tm 1 2 d*cJ»ASix5r !?> *f® 

«SH^ 3 8 a *5 J:W^®«^4 0 a 6 8 M«« 

•fe— Ltll iMSfW0 9 5/l 6 9 7 0f 
[0 0 4 2] *5SW^*^*SfB«i»**«l Oii. 30 

V^Tte. 3=i\ il- H12 (b) [C7F$tlZ> X 0 tC N f* 
^f#AP 1 2 a^Sfl 4«r#AU 36«*ttl 2 
lc«»<ffl 4^^*-r^5o r^8# x 1 4*S*spB 

12a tctt*r3*<^ J: 5 tc«ftj6Sf+tte>ttTV^5. -*U- 
£9, i 4rto^*^^MIt/cC<^W-e# ; 6o 

&V^T% HI 2 (c) X 0 ^g^^l2(D 

^ v 1 2 b K##r^ 7^16 £r#A U Si* "T 40 

* 0 :^a^l3Bfi2 2 (iAf2 6isJ:^r 
g^f 28) #t*3pHffl 4©Iftl 9trjraurrt»K 

pj K, n igx^ 2 6 2 4 (^A-r 

EJB#KU 3 8 aJJiW 

ffl«f4 0a«l2dC#AJtl, *WJ*&6 8 1C« 
*»fc««E3*L* 0 **M*»**#*rtt2 4tc^A-T5 

f^w^4 o a ^bi+M6 stctii^^^ w-ay^m 
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**l2^b*UU *t»«i 4*S6«*#l 2*»b5l 
^^v^T^^^-fo ***** l 4li. 9J<DtMElcflfcSft. 
fc*v*ii««S*L*. fife*. »fffy^i6ttK*Sft 

[0 0 4 3] *JSW^ffi*SB3£«i«rt:. K±RW Lfc* 
[0 0 44] E) 5*5 £1/0 6 ^£*l£ffiB«l5£y£B7 

6 ^s^*7 8 <Dji**»e>i*#* i 4 *r36*-rs« 

P 7 8 a 7 8 <D JiB^SM Lt»ftS ^TVn 

{Ct> s WfffAP 7 8a td^-rSff:t*?L8 0 a tm 

[0 0 4 5] w*>1K««n£S«7 6KL*5V^Ttf:. 
gl5~^|6 (b) £ 5 »fff^8 0t 

gf^7 8<Dfyy}f AS&7 8 a (c3S«-r5o 
ntUCfctK 0(OfSSS6 OiSf-y^ll 

ASP 7 8a (Dffi. 7 8 dtC#A*H. P5#36«m«lWl-»« 

£*x£ 0 *V>T% E16 (b) - (c) \C7f;tStlZ>£0 
»f 14^1 9^T*{CU-r, MfSAP 

7 8a 3&»e>«#?L8 O a (cSALTiit, rtbJ-J: 

t), 3SS^®2 2j&SK» < ff 1 4ft^W A^tt. 

[0 0 4 6] 1117*5 Jlt/HS^Stt^ffiSaO^ 

Jfe-fBI7 (a) - (b) 
^B^8 6 WS^ftfAP 8 6a tC^ff 1 4 

W3*@j-k»*»ap sea ftv^-e. m 

7 (b) ~HI8 (c) Ktj^JL'&J: 5 K N ^«T^^^8 
8^I^-Y77 B 9 0^^U, 3g«*^8 6S:HSc 
LTs ^^^^8 8Sr^^^#A«Hl8 6 ctCJRttb. 
^V^T% IK18 (d) i^Sn^J: 0 SIW8 6^ 
ilt5 0 wtt^J: 9. X«S^K2 2^Ml 4rttc 

#A*tt. ft£W«KUTffl«#«to*L5o ** 5 - ^ W 

^5/^8 8«r±*^fe36*-r5*«t-*3V^T^ 

^6 0ltMf7^8 8^b^lH-tf> Mfi*f38a 



(9) 



&ffl¥-9 - 6 13 12 



15 

-f*«J*i4o-C*s!K #A§15 8 6 b OrtflgBlcEBS 
[0 04 7] filJiKSli ufc*3BWK:*»*»5lB*JB*aSB 

[0 04 8] tA±<O^T-|i. ##rSB 2 4 Ltt^ift 

H^B-Cfcixtf, *5SW©fli*«xE»«©»W*lfei U 
TfiJffl^^fc5<DI4M5$<Di:*5 9 T?fe5o ft-§-d s M 

ft, **, »** if Q*tttcii, sib*#i 2.(o%tmn 

[0 04 9] a± % 2MSWo«f&aii££Sfifcov>TgiW 

[0050] «&^«o«saa)sysa*s^»w 

JSr59-jx7TfX»Sr«*«*.T*5 9, *r*L-e*u Slit 

»«**[■»=« vtr=L-^d»e>«»w»^riB(c«ij*i,rt> 

BSr&Sf iggt USUSiSmSr = > fa - * tclt 9 fcA/"?^ 
-^*aa*«-e**fc»Sti*J:v^B*tnaE||l8*«BrtBi:* 



16 

9 << ycom^co^ g W)^«f »C4 if 5 V * 

^f»J9&*aj££, g*rSM/MoifiLtif 

[0 0 5 1] 

[■If«>ff]|L/jMK9!] 

[01] (a- I) tt*»W<0ffi*WJ£K«®— 
BS¥B0, (a -II) HtBII-II||l«WWrffiB|-c*>«. 

[02] (b) *jj:tjt (c) ii, 01 K^sttsusaai 

£i£B roSf^ * K m -T 5 fc » <D8lB&©rffi 0 tf fe 5 . 
[0 3] (a) l401»c^£ix5fiB&fiJ5£iSB<O#W«l5 
20 <D««ft#£l«BK (b) tt^WSBO(B9S0T?fc-5. 

[04] 0 1 ic7fi£frz>ffi£i,mfc'£mcm\<^btiz>ftVr 

[0 5] ( a - I ) l4*5§Ww«SSai3£^BwSUo«aiw 
tSB&¥E0, (a -II) liPII-II^«BSffffi0T*fc 
5. 

[06] (b) *3j;U« (c) 14, 0 5 KTFiSJ-LSISaay 
*«B«)Mkf^SrttW-r5fc»«>*l&»rffliB|-CfcS. 
[0 7] (a) &£Xf (b) *B9l0ffJ»H£ttC 

30 [08] (c) (a) fi, 0 7»c^$ix^^Bao 

3e£E B <r> <0 $>f£ £ VL W -T 5 fc * CD ffi BS »r S 0 T* fe -5 . 

1 0, 7 6, 8 4 fffiaSD^B 

1 2, 7 8, 8 6 ^B** 

12a, 78a, 86a ffcH^Jf A P 

12b, 78b, 86b f-y T'if AS5 

1 4 K*MF 

1 6, 8 0, 8 8 

1 8 

40 19 

2 0,8 2 ^ y 7"*^: 
2 2 jg*£^I£ 

2 4 fttfU 

2 6 *A^ 

2 8 ^T&tff 

3 0 iiidJL 
3 2 eJUK^FB 

3 4 h 7i?X — A'^l^ky y^uv 

3 6 fglg 

so 3 8 »S 



(10) 



»§H¥9-6 13 12 



17 



18 



4 o itrnm 

4 2 SilTL 

44 #7*1 

4 6 BXflnteStt 

4 8 

5 0 II IfclfgW 
5 2 S2§)IM 

54 mi «w» 

5 6 fA« 



5 8 *2«««tf 

6 0 x7g#^ 

6 2 S§3«#«M* 
6 4 

6 6 ±«#^— 

6 8 n-aoas 

7 0 
7 2 

74 -r^i^haw 



[Hi] 



(a-l) 



18 



12d 



(a-n) 



1 fr^ 
14 l^a 





12a 12b y 



ft 22 V. 




14a 

1 2a 1 2c 68 72 



14 1& 19 
12 



10 




12d 



(b) 



[82] 



20 30 




IH5] 



80a 




(a-n) 



(c) 




36(1 2d) 24 



14 
18" 



'2 } A 7 f 3 78b ( 28 3' 




22 80a 




30 



36 82 80 



(11) 



6 13 12 




PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-061 31 2 

(43)Date of publication of application : 07.03.1997 



(5 Dint CI. 




G01N 1/00 
A61B 5/14 
G01N 35/02 






(21 Application number 


: 07-221633 


(71)Applicant 


: MOCHIDA PHARMACEUT CO LTD 




(22)Date of filing : 


30.08.1995 


(72)Inventor : 


YAMAUCHI CHUICHI 





(54) SIMPLIFIED MEASURING DEVICE 



(5 7) Abstract 

PROBLEM TO BE SOLVED: To provide a simplified measuring 
device capable of quickly taking medical measurement such as 
immunity measurement using blood or urine as a sample and 
capable of being miniaturized. 

SOLUTION: This simplified measuring device is provided with a 
sample tube 14 storing a liquid sample, an analytical chip 16 
outputting the signal corresponding to the measured object mass 
in the liquid sample stored in the sample tube 14, a device main 
body 12 calculating the measured object mass in the liquid sample 
based on the signal outputted from the analytical chip 16, 
displaying the measured result, and removably fitted with the 
sample tube 14 and the analytical chip 16, and a connecting means 
22 connecting the analytical chip 16 and the inside of the sample 
tube 14 storing the liquid sample when the sample tube 14 and the 
analytical ship 16 are fitted to the device main body 12. 
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3LAIMS 

TCIaim(s)] , . , . , . , . ■ 

[Claim 1] Sample tubing which holds a liquid sample, and the analysis chip which outputs the signal 
according to the device-under-test mass in the liquid sample held in said sample tubing. The body ot 
equipment which can detach and attach said sample tubing and the analysis chip which calculate the 
device-under-test mass in said liquid sample, and output or display a measurement result from the signal 
outputted from said analysis chip, The simple measuring device characterized by having a connection 
means to open for free passage the interior in which the liquid sample of said sample tubing is held, and an 
analysis chip when the body of equipment is equipped with said sample tubing and an analysis chip. 
[Claim 2] The simple measuring device according to claim 1 said whose sample tubing is reduced pressure 

extraction tubing. ... ... .. 

[Claim 3] The simple measuring device according to claim 1 or 2 wh.ch is the capillary section in which it 
has the lid formed from the elastic body with which the formed hole is blockaded when the member in 
which said sample tubing has a sharp tip can penetrate easily and extracts the member of a parenthes.s, 
and said connection means has the sharp tip Fixed to said analysis chip. 

[Claim 4] The simple measuring device according to claim 1 to 3 whose signal which said analysis chip 
nutniits is an electrical signal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the measurement fields which measure the quality of a 
device under test in the sample extracted from living bodies, such as blood and urine, such as 
immunoassay, and relates to the simple measuring device suitable for the medical-application way which 
can measure simply and quickly the quality of a device under test in a sample. 
[0002] 

[Description of the Prior Art] A blood sample required for a clinical laboratory test is extracted using 
disposable reduced pressure blood collecting tubing in many cases. There is no need for glass syringe 
syringe actuation, this reduced pressure blood collecting tubing is simple, and its burden of a blood 
collecting person is effective also in prevention of an infection medical accident few. However, in order to 
conduct the clinical laboratory test of the blood sample extracted in reduced pressure blood collecting 
tubing, the unstopping activity which removes a blood collecting tubing lid is required, and the 
complicatedness of the activity phase and the danger of an infection medical accident are left behind as a 
trouble. 

[0003] Therefore, development of unstopping tools was performed, and the suction nozzle which can 
isolate the sample inside blood collecting tubing preparatively was developed further, without removing the 
lid of reduced pressure blood collecting tubing (refer to each official report of JP,6-182234,A and 6- 
300670). Moreover, the automatic analyzer of the cap pierced earring method which can install reduced 
pressure blood collecting tubing as it is was developed as automation of a clinical laboratory test 
progressed. The automatic analyzer which consists of a migration means to hold reduced pressure blood 
collecting tubing which extracted the blood sample as such an automatic analyzer, and to transport to a 
predetermined location, a blood serum separation means, and a suction nozzle that attracts the specimen 
in blood collecting tubing and is poured distributively for a blood serum separation means or an analysis 
means is known (refer to each official report of JP,2-75959,A and 6-123741). However, these suction 
nozzles and automatic analyzers operate a suction nozzle, or require the drive for making a reduced 
pressure blood collecting tubing electrode holder transport, and have a problem in respect of the 
miniaturization of equipment, or cost. 

[0004] On the other hand, some simple reduced pressure blood collecting tubing auxiliary implements which 
do not need a drive were also developed. For example, the auxiliary implement which introduces the blood 
sample in reduced pressure blood collecting tubing to the predetermined location of WESUTA grain 
measurement tubing for erythrocyte sedimentation rate measurement is known (refer to JP,3-17557,A). 
Moreover, the plug of reduced pressure blood collecting tubing which makes the slide glass smear of a 
blood sample easy is known (refer to JP,6-265541,A). However, these are the techniques about the 
sampling method in reduced pressure blood collecting tubing, and the measuring device which can conduct 
various general clinical laboratory tests, such as a blood test, biochemical inspection, and immunochemistry 
inspection, simple small is not realized using the blood extracted by reduced pressure blood collecting 
tubing. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to solve the trouble of said 
conventional technique, it can perform quickly medical— application measurement of the immunoassay which 
makes blood, urine, etc. a sample by easy actuation, and, moreover, offering the simple measuring device 
suitable for a possible medical-application way also has a miniaturization. 
[0006] 

[Means for Solving the Problem] Sample tubing with which this invention holds a liquid sample in order to 
attain said purpose, The analysis chip which outputs the signal according to the device-under— test mass in 
the liquid sample held in said sample tubing, The body of equipment which can detach and attach said 



sample tubing and the analysis chip which calculate the device-under-test mass in said liquid sample, and 
output or display a measurement result from the signal outputted from said analysis chip. When the body ot 
equipment is equipped with said sample tubing and an analysis chip, the simple measuring device suitable 
For the medical-application way characterized by having a connection means to open for free passage tne 
interior in which the liquid sample of said sample tubing is held, and an analysis chip is offered. 
[0007] Moreover, it is desirable that said sample tubing is reduced pressure extraction tubing. 
[0008] Moreover, it is desirable that it is the capillary section in which it has the lid formed from the elastic 
body with which the formed hole is blockaded when the member in which said sample tubing has a sharp tip 
can penetrate easily and extracts the member of a parenthesis, and said connection means has the sharp 
tip fixed to said analysis chip. . . 

[0009] Furthermore, it is desirable that the signal which said analysis chip outputs is an electncal signal. 

[0010] . . , . 

[Embodiment of the Invention] Hereafter, the simple measuring device of this invention is explained to a 
detail The outline top view of an example of the simple measuring device of this invention is shown in 
dr awing 1 (a-[). and this II— II line outline sectional view is shown in drawing 1 (a-II). respectively 
[001 1] As shown in drawing 1 , the simple measuring device 10 of this invention consists of analysis chips 
1 6 which output the signal according to the amount of the quality of a device under test (analysis object; 
which exists in the liquid sample in the body 1 2 of equipment, the sample tubing 1 4 which holds a liquid 
sample, and the sample tubing 14 fundamentally. Moreover, the sample tubing 14 and the analysis chip 16 
are constituted removable by both the bodies 12 of equipment. 

[0012] The sample tubing 14 is a container with which a liquid sample is held. In addition in the simple 
measuring device 10 of this invention, there is especially no limitation in the quality of a device under test, 
i e an analysis object, and all the matter in which the analytical method that the analysis chip introduced in 
the liquid sample generates the signal which has the signal strength or the signal property according to 
device-under-test mass in a liquid sample is possible is contained in it in various kinds of measurement, 
such as medical-application measurement of a blood test, biochemical inspection, immunochemistry 
inspection, etc. Moreover, as a signal, electrical signals, such as coloration, fluorescence, luminescence or a 
current potential, electric conductivity, and electric capacity, etc. are illustrated. In the example of _ 
illustration of drawing 1 , the case where the signal which tne analysis cnip . o ouxputs .* an «.eui.,.oe.. 
signal is illustrated. Furthermore, as analytical method, there are a biochemical reaction analysis method 
represented by the enzyme analysis method etc.. a unique joint analysis method represented by the 
immunity analysis method, an electrolyte ion analysis method, etc., for example. 

[0013] The quality of a device under test an enzyme analysis method An enzyme substrate, a coenzyme, 
enzyme cofactor, the quality of an enzyme activity ghost It is enzyme inhibitor or the enzyme itself, and is 
an analysis method adapting the signal strength or the signal property which an enzyme reaction emits 
according to device-under-test mass changing. The triglyceride (TG) analysis using cholesterol analysis 
lipase a glycerokinase, etc. using cholesterol oxidase etc., Analysis of the blood coagulation factor which is 
the urine sugar using uric-acid analysis, glucose oxidase, etc. using uricase etc. or blood sugar analysis, and 
a proteolytic enzyme, or its inhibitor etc. is illustrated. As represented by the so-called immunity analysis 
method using an antigen-antibody reaction etc.. a unique joint analysis method is an analysis method using 
a unique ligation reaction with the unique cementing material specifically combined with an analysis object 
and said analysis object, and is an analysis method adapting signal strength or a signal property changing 
according to the unique ligation reaction of an analysis object and a unique cementing material. The nucleic 
acids which can be analyzed with nucleic-acid hybridization analysis methods, such as the various protein, 
a polypeptide, glycoprotein, polysaccharide, a compound glycolipid. or various haptens as the ant.body 
which can be analyzed with an immunity analysis method, and an antigen, as quality of a device under test 
which can be analyzed with a unique joint analysis method and the ligand molecule which can be analyzed 
with other ligand receptor joint analysis methods, an effector molecule, a receptor molecule, etc. are 
illustrated Still more specifically Alpha fetoprotein, a carcinoembryonic antigen (CEA), The tumor marker ot 
CA125 and CA19-9 grade, and beta2-microglobulin (beta2 m). Various protein, such as ferntin and C 
reactive protein (CRP); Estradiol (E2), Estriol (E3), Homo sapiens chorionic gonadotropin (hCG), Various 
hormone such as luteinizing hormone (LH) and Homo sapiens placenta lactogen (hPL): HBs antigen, 
Various virus-associated antigens, such as a HBs antibody, an HBe antigen, a HBe antibody a HBe 
antibody a HCV antibody, and a HIV antibody, or virus related antibody; Various allergen and IgE antibody 
specific to this; Narcotics nature drug. Medicine nature drugs and these metabolite; The nucleic acid of a 
virus and a disease related polynucleotide array etc. is illustrated. An electrolyte ion analysis method is an 
approach of analyzing electrolyte ion, such as a metal ion of Na ion, K ion, calc.um ion, inorganic 
phosphorus and others, by the colorimetric method or the ion electrode method. Although each of these 
analysis methods is analysis methods which can be used for the simple measuring device of this invention, 



the analysis method which generates electrical signals, such as a current, potential, electric conductivity, 
and electric capacity, especially as a signal is suitable, especially when the configuration and analysis 
procedure of a simple measuring device can be simplified and it realizes a small and portable measuring 
device. The analysis method using various kinds of sensors known as the enzyme sensor which carries out 
a postscript, an immune sensor, a nucleic-acid sensor, a microbial sensor, a biosensor, an ion sensor, a 
chemical sensor, a semi-conductor sensor, an FET sensor, a gas sensor, etc. as an analysis method which 
outputs the electrical signal according to the device-under-test mass or concentration in a liquid sample is 
suitable. Also with the analysis method using these various sensors, various kinds of above mentioned 
quality of a device under test can be analyzed. 

[0014] Therefore, as a liquid sample, it can extract from a living body, the various instantiation of the liquid 
with which existence of the quality of a device under test is expected is carried out, and, specifically, the 
secretion liquid from whole blood, a blood serum, plasma, urine, saliva, tear fluid, cerebrospinal fluid, 
mammary papilla, etc. is illustrated, in addition, the body fluid which extracted the liquid sample with which 
the measurement using the simple measuring device 10 of this invention is presented from the living body - 
- you may remain as it is and pretreatment of the thing diluted with diluents, such as a physiological saline, 
or centrifugal actuation, heating actuation, etc. or the reaction of an enzyme reaction or magnification 
reactions (polymerase chain reaction etc.) may be performed. Moreover, you may be the dissolution or the 
liquid sample suspended or extracted at dissolution liquids and solutions or extractant etc. which extracts 
the sample of solid-states, such as a cell and an organization, from a living body, for example, and contains 
this for the buffer solution, a physiological saline, a surfactant, etc. 

[0015] As mentioned above, the sample tubing 14 holds such a liquid sample (extraction), in the example of 
illustration, consists of a body 18 of sample tubing, and a lid 19, makes a lid 19 a lower part (it sets for the 
example of illustration and is a slanting lower part) in the case of measurement, and the body 12 of 
equipment is equipped with it 

[0016] The body 18 of sample tubing is good with the container used for various kinds of medical- 
application measurement which consists of plastics, glass, etc. usual. In addition, it is inserted in slot 12c of 
the body 12 of equipment mentioned later, and projection 14a which specifies the stowed position of the 
sample tubing 14 to the body 12 of equipment is formed in the outer wall of the body 18 of sample tubing. 
If it is formed from elastic bodies, such as rubber system resin and a silicon film, and is easily punched by 
the introductory tubing 26 and the degassing tubing 28 of the analysis chip 1 6 which are mentioned later 
and these are extracted, it blockades, namely, a lid 19 is the same object as the lid with which the so- 
called reduced pressure blood collecting tubing etc. is equipped. In addition, the configuration of the sample 
tubing 14 has the available container which it is not limited to the example of illustration, but said 
introductory tubing 26 and the degassing tubing 28 penetrate some outer walls, and has various kinds of 
structures and configurations if insertion inside is possible. Especially, reduced pressure extraction tubing, 
such as reduced pressure blood collecting tubing, is suitably used in respect of the ease of liquid sample 
extraction etc. Moreover, by using the object of the same configuration as such a general-purpose article 
as sample tubing 14, coincidence can be followed, sampling for a series of clinical laboratory tests in a 
medical checkup etc. can be performed, and it is desirable in respect of improvement in a patient 
throughput, burden reduction of an inspected person, etc. Furthermore, when using reduced pressure blood 
collecting tubing as sample tubing 14, it is also desirable to put an anticoagulant or blood coagulation 
accelerant, a corpuscle separating medium, enzyme inhibitor, etc. into inside if needed. 
[0017] The analysis chip 16 outputs the signal according to the device-under-test mass in the liquid 
sample held in the sample tubing 14, and consists of a body 20 of a chip, a connection means 22, and 
analyzor 24 fundamentally. 

[0018] [n the example of illustration, the connection means 22 and the analyzor 24 are formed in the body 
20 of a chip. The connection means 22 is formed from the bleeder 30 which is open for free passage in the 
introductory tubing 26, the degassing tubing 28, and the degassing tubing 28, and makes the liquid sample in 
the sample tubing 14 introduce into the analyzor 24. The introductory tubing 26 is the capillary tube 
section which leads a liquid sample to the analyzor 24 from the sample tubing 14 by capillarity. In order to 
reinforce the capillarity of the introductory tubing 26, it is also desirable to process or coat the inside with 
a surface active agent, an amphiphilic compound, etc. On the other hand, since the bleeder 30 is formed as 
a large gap where it is degassing at the time of extracting a liquid sample from the sample tubing 14, and 
capillarity is not accepted with the introductory tubing 26, the degassing tubing 28 and a bleeder 30 cannot 
perform an outflow (back flow) in the direction where a liquid sample goes to a bleeder 30 from this 
degassing tubing 28. That is, the degassing tubing 28 is the capillary tube section which is equivalent to the 
bore of about 0.2-1 .0mm like the introductory tubing 26, and a bleeder 30 is a large gap equivalent to the 
bore of about 2mm or more, however, the liquid sample of the optimal size is physical — it changes 
according to descriptions (viscosity, content grain size, etc.). In order to prevent the back flow of the liquid 



sample from a bleeder 30 or the degassing tubing 28, water-repellent coatings, such as a silicon coat, may 
be performed to the inside. 

[0019] Both the tips of the introductory tubing 26 and the degassing tubing 28 are constituted so that it 
may have projected from the body 20 of a chip in the longitudinal direction in drawing (specifically parallel 
to the path of insertion of the analysis chip 16 mentioned later), and it may have a configuration with a 
sharp tip and the lid 19 of the sample tubing 14 by which insertion maintenance is carried out can be easily 
punched and penetrated to sample tubing insertion opening 12a of the body 12 of equipment mentioned 
later. Therefore, if chip insertion section 1 2c of the body 1 2 of equipment is inserted and equipped with the 
analysis chip 16, as shown in drawing 2 (b) and drawing 2 (c) When the tip of the introductory tubing 26 and 
the degassing tubing 28 punches and penetrates and the interior of the sample tubing 14 is decompressed, 
the lid 19 of the sample tubing 14 with which the body 12 of equipment is equipped beforehand The open 
air is attracted from the degassing tubing 28 or the introductory tubing 26, and air bubbles are generated in 
the sample tubing 14 interior, consequently sample tubing internal pressure becomes equal to an outside 
atmospheric pressure. Subsequently, a liquid sample permeates the introductory tubing 26 by capillarity, 
and a liquid sample is led to the analyzor 24 which is open for free passage by the capillary tube. Here, 
since the analyzor 24 is the strong part of the capillarity which consisted of the porous quality of the 
materials, such as a capillary tube or a filter paper, when the introductory tubing 26 and the analyzor 24 
have connected (contact), a liquid sample permeates the analyzor 24 further, the reaction of the 
predetermined analyzor advances and it outputs the signal according to the device-underH:est mass in a 
liquid sample (since it has passage). With osmosis of the introductory tubing 26 and the liquid sample to the 
analyzor 24, the open air is attracted by substitution from the degassing tubing 28, by going into the sample 
tubing 14 interior as air bubbles, sample tubing 14 internal pressure is adjusted and osmosis in the 
introductory tubing 26 and the analyzor 24 of a liquid sample is helped. 

[0020] Such the introductory tubing 26 and the degassing tubing 28 are metal hollow needles, such as a 
hypodermic needle, or a hollow needle made from plastics, and may the body 20 (or the covering) of a chip, 
and really be fabricated. What is necessary is preferably, to pierce and just to produce a macromolecule 
sheet layered product so that lamination and a sharp tip may remain so that capillary tube structure and/ , 
or a bleeder may be constituted inside when the analysis chip 16 is formed as a macromolecule sheet 
layered product or its punching articles, such as a PET (poiyethyiene terephthaiate) film. This point is> 
explained in full detail behind. 

[0021] Although degassing is taken by the degassing tubing 28 and the bleeder 30 in the example of 
illustration As a configuration which damages some sample tubing 14 easily and can form a stoma in this 
invention besides this well-known approaches, such as the approach of making degassing unnecessary by 
compressing the sample tubing 14 and extruding a liquid sample in the introductory tubing 26, in case the 
approach and the body 12 of equipment which take degassing by this at the time of measurement are 
equipped, — various kinds — it is available. However, since there are problems, such as leakage of a 
subsequent liquid sample, when some sample tubing 14 is damaged, it is unsuitable when saving the sample 
tubing 14 after measurement termination. Moreover, although it has the configuration set for the example 
of illustration, and the connection means 22 is arranged and fixed by whose analysis chip 16, this invention 
may be the configuration that the connection means 22 is (part or all) arranged at the body 12 of 
equipment, or the sample tubing 14 besides this. What is necessary is just to set to the body 12 of 
equipment after extracting a liquid sample in the sample tubing 14, after attaching the connection means 22 
in the lid 19 when the connection means 22 is arranged and fixed by the sample tubing 14. In this case, if 
the body 12 of equipment is equipped with the analysis chip 16, the connection means 22 will make the 
liquid sample of the sample tubing 14 interior, and the analyzor 24 of the analysis chip 16 open for free 
passage, and will serve as the configuration that a liquid sample is introduced into the analyzor 24. 
Moreover, when it is the configuration that the connection means 22 is arranged and fixed by the body 12 
of equipment, before fixing the connection means 22 beforehand in the body 12 of equipment or installing 
the sample tubing 14, the DISUPOSABURU connection means 22 may be arranged and fixed at the body 12 
of equipment. However, it is also one of the purposes to secure the simple nature in the case of processing 
many samples or much analysis continuously, and if time and effort, such as cleaning inside equipment, 
passage contamination, etc. are taken into consideration, it is not desirable [ the simple measuring device 
10 of this invention ] that a direct liquid sample contacts the body 12 of equipment Moreover, although 
mentioned later, the sample tubing 14 and the analysis chip 16 are throwing away (disposable) 
fundamentally. Therefore, when the leakage control of the liquid sample from this point and the sample 
tubing 14 is taken into consideration, as for the connection means 22, it is desirable to constitute so that 
the analysis chip 16 may be arranged and fixed, it may consider as the configuration which carries out 
direct continuation of the sample tubing 14 and the analysis chip 16, and introduces a liquid sample into the 
analysis chip 16 and a liquid sample may not contact any exteriors other than this. 



[0022] The analyzor 24 is a part which outputs the signal according to the device-under-test mass in the 
liquid sample introduced by the connection means 22, and is located in the lower stream of a river of the 
flow direction of the liquid sample of the connection means 22 in the example of illustration. Here, in the 
simple measuring device 10 of this invention, there is especially no limitation in the generating (output) 
approach of a signal according to the device— under-test mass in the sample solution, i.e., the measuring 
method of the device-under-test mass in invention, and each well-known analysis method is available. The 
analysis method which generates electrical signals, such as a current, potential, electric conductivity, and 
electric capacity, as a signal even especially in inside is suitable, especially when the configuration and 
analysis procedure of a simple measuring device can be simplified and it realizes a small and portable 
measuring device. As an analysis method which outputs the electrical signal according to the device- 
under-test mass or concentration in a liquid sample An enzyme sensor, an immune sensor, a nucleic-acid 
sensor, a microbial sensor, a biosensor, An ion sensor, a chemical sensor, a semi-conductor sensor, an FET 
sensor, As a gas sensor etc. Various kinds of sensors known the used measurement is possible (it Turner 
(s) A. — P.P. — ) L Karube and G.S.Wilson, Biosensors - Fundamentals and Applications and 1987; 
Electrochemical Sensors in Immunological Analysis, 1987; E.A.H.Hall, Biosensors, 1990; RP.Buck, 
W.E.Hatfield, M.Umana, E.F.Bowden, and Biosensor Technology- Fundamentals and Applications. Moreover, 
generally these sensors can carry out the direct method of analysis of various kinds of liquid samples, and 
its analysis actuation itself is simple. Furthermore, if the liquid sample of the sample tubing 14 interior 
permeates the analyzor 24 through the introductory tubing 26, the measurement section 68 of the body 12 
of equipment mentioned later can sense attainment of a liquid sample through these sensors. Therefore, 
the measuring device itself can detect the timing of analysis initiation correctly, and a signal output with a 
high precision according to the device-under-test mass in a liquid sample can be obtained only by an 
operating personnel equipping a measuring device with the sample tubing 14 and the analysis chip 16. 
[0023] It is a measuring method using the specific reaction in which the quality of a device under test 
participates preferably, and the measuring method using a chemical reaction or a unique ligation reaction is 
mentioned as a specific reaction. Especially as a chemical reaction, in order to raise singularity and 
reactivity, the enzyme sensor measurement using biocatalyst molecules and living body functional 
molecules, such as an enzyme, etc. is mentioned. Although the specific adsorption reaction or specific 
binding reaction of a measured compound to coordination compounds, such as a functional thin film and a 
chelating agent, can be used as a unique ligation reaction, in order to raise especially singularity, bonding 
strength, and versatility, the immunoassay using living body functional molecules, such as an antibody, an 
acceptor, and a nucleic acid, nucleic-acid hybridization measurement, ligand-receptor measurement, etc. 
are mentioned, and immunoassay is especially mentioned in respect of versatility etc. as a desirable 
measuring method. Using the specific reaction of the quality of a device under test, as an approach of 
detecting the change according to the device-under-test mass by the reaction, in producing electric 
conductivity change by the reaction, when producing the potential difference for electric conductivity by 
the reaction and a reaction is an electrochemical reaction accompanied by an electronic transition for the 
potential difference, the analyzor 24 outputs these electrical signals that what is necessary is just to 
measure a current etc., respectively. An enzyme and the enzyme electrode which consists of electronic 
mediators are the desirable examples which can measure with an electrode the enzyme reaction in which 
the quality of a device under test participates as a current, and much instantiation is also in the above 
mentioned reference data. Moreover, the approach explained by each specification of JP,5-264552,A by 
these people, Japanese Patent Application No. No. 338626 [ six to ], and 7-162297 etc. in full detail as the 
amperometry approach using a unique ligation reaction is used preferably. 

[0024] MEDIA hereafter indicated by JP,5~264552,A etc. — the analyzor 24 using the electrochemical 
enzyme immunoassay known as law (Mediator Diffusion-controlled Immunoassay) is illustrated as an 
example. The outline decomposition perspective view of the analyzor 24 is shown in drawing 3 (a), and the 
outline side elevation of the analyzor 24 is shown in drawing 3 (b), respectively. Since according to this 
analyzor 24 blood is used as a liquid sample and the quantum of the amount of estradiols in blood (E2) can 
be carried out, it is used for an ovarian follicle degree— of-normality diagnosis etc. 

[0025] In the analyzor 24 of the example of illustration, the circular cellulose filter paper which the mixed 
liquor of a hydrogen peroxide and a urea was infiltrated, and was freeze-dried is installed in the lowest 
layer as the absorption section 32. The circular liquid impermeable seal is stuck in the center of the 
drawing Nakagami side (let this field as a front face hereafter, and let a reverse side be a rear face) of the 
absorption section 32 as seal section 32a. On the absorption section 32, the estradiol insolubilization 
membrane 34 which is circular porosity has doubled and piled up the core. 

[0026] The electrode substrate 36 piles up on the estradiol insolubilization membrane 34. The electrode 
substrate 36 comes to screen-stencil the ring-like silver electrode and ring-like carbon electrode which 
are formed in a core respectively in accordance with the front face and rear face of a PET film, a ring-like 



silver electrode (counter electrode 38) is formed in a front face, and the ring-like carbon electrode 
^operation pole 40) is formed in this rear face, respectively. Furthermore, it flows in a counter electrode 38, 
counter electrode terminal 38a flows to the operation pole 40, and operation pole terminal 40a is formed, 
respectively. The ring-like polar zone (38 and 40) and the flow sections other than a terminal (38a and 40a) 
are covered with resist ink (illustration abbreviation), and are not exposed to a front face. Moreover, the 
electrode substrate 36 has the through tube 42 which has pierced through the center of two electrodes. In 
addition, as shown in drawing 1 and drawing 2 , the analysis chip 16 is constituted so that the edge by the 
side of the terminal of the electrode substrate 36 may project from the body 20 of a chip. The core of a 
through tube 42 is made in agreement with the core of the estradiol ^solubilization membrane 34, and the 
laminating of the electrode substrate 36 is carried out. 

[0027] On the electrode substrate 36, surfactant processing is carried out, and the laminating of the 
circular glass fiber filter paper 44 which sank in the buffer component and was freeze-dried is carried out 
so that the core may suit the core of a through tube 42. The circular liquid impermeable seal is stuck in the 
center of a front face of the glass fiber filter paper 44 as seal section 44a. On the glass fiber filter paper 
44, the enzyme labelled antibody sinking-in section 46 which the mixed solution of a par oxidase enzyme- 
labeling estradiol antibody and an electronic mediator (N, N, N\ and N'-tetrakis -(2-hydroxyethyl)- p- 
phenylene diamine =THEPD) was infiltrated into the circular glass fiber filter paper, and was freeze-dried 
piles up a core together with a lower layer. Furthermore, the nonwoven fabric circularly cut on the enzyme 
labelled antibody sinking-in section 46 may be piled up as the filter section for removing an impurity if 
needed. 

[0028] A liquid sample is introduced into the enzyme labelled antibody sinkingHn section 46 from the 
sample tubing 14 with the introductory tubing 26. In addition, when it has the filter section on the enzyme 
labelled antibody sinking-in section 46, a liquid sample is introduced into the filter section, and foreign 
matters, such as an aggregate, are removed here and it is introduced into the enzyme labelled antibody 
sinking-in section 46. The liquid sample introduced into the enzyme labelled antibody sinking-in section 46 
dissolves the enzyme labelled antibody and electronic mediator of the enzyme labelled antibody sinking-in 
section 46, bypasses seal 44a, and flows the glass fiber filter paper 44 in the direction of a core. The 
ligation reaction of the estradiol antigen in a liquid sample is carried out to this enzyme labelled antibody, 
and it forms antigen-enzyme labelled antibody complex in the meantime. Moreover, a corpuscie component 
etc. is caught within the glass fiber filter paper 44 and the enzyme labelled antibody sinking-in section 46. 
Further, a liquid sample passes the through tube 42 of the electrode substrate 36, goes into the estradiol 
insolubiiization membrane 34, it bypasses seal section 32a on an inferior surface of tongue, permeates a 
periphery from a core in the inside of the estradiol insolubiiization membrane 34 at a radial, is absorbed into 
the absorption section 32, and dissolves the enzyme substrate (hydrogen peroxide) often daily doses in 
the absorption section 32. 

[0029] The enzyme-labeling structure of the isolation which did not form complex with the antigen 
estradiol in a liquid sample can form insolubiiization estradiol and complex (complex of an insolubiiization 
antigen-labelled antibody), in case a liquid sample permeates a radial in the inside of the estradiol 
insolubiiization membrane 34. Therefore, in the estradiol insolubiiization membrane 34, the joint distribution 
of marker enzyme is formed according to the amount of antigens. That is, the more there are few amounts 
of antigens in a liquid sample, the more marker enzyme shows the inclination localized to the core of the 
circular estradiol insolubiiization membrane 34. On the contrary, the more there are many amounts of 
antigens in a liquid sample, the more marker enzyme is scattered all over the estradiol insolubiiization 
membrane 34 whole. 

[0030] In the analyzor 24 using this MEDIA method, an electronic mediator carries between the operation 
pole 40 of the shape of a ring which touched the core of the estradiol insolubiiization membrane 34, and 
the marker enzyme distributed over the estradiol insolubiiization membrane 34, and the oxidation reduction 
reaction of marker enzyme is measured as a current value. In the above-mentioned example, THEPD which 
is an electronic mediator carries cyclically the reaction to the hydrogen-peroxide substrate of the par 
oxidase which is marker enzyme, and the electrode reaction in the operation pole 40, and measures the 
reduction current of the electronic mediator produced on the operation pole 40 according to electrode 
reaction. Since it is dependent on the mass transfer by diffusion of an electronic mediator, it depends for 
this reduction current on the distance between an enzyme molecule and the operation pole 40 greatly. So, 
a current value becomes large, so that there are many marker enzyme molecules which there were few 
amounts of antigens in a specimen, and they localized to the core of the estradiol insolubiiization 
membrane 34. On the contrary, a current value will become small, if there are many amounts of antigens in 
a specimen and marker enzyme molecules are scattered in the estradiol insolubiiization membrane 34 
whole. Therefore, the antigen concentration in a liquid sample can be calculated from the current value 
which is an electrical signal using the antigen concentration formula determined by analysis of the liquid 



sample which contains the antigen of standard concentration beforehand. 

[0031] Here, although use of an electrochemical reaction was illustrated about the analyzor 24, if it is the 
approach or the means which the signal according to the device-under-test mass in a specimen can be 
generated (output), it is available as analytical method of the simple measuring device of this invention as 
above-mentioned. 

[0032] As mentioned above, such an analysis chip 16 can be formed as a macromolecule sheet layered 
product or its punching articles, such as a PET film. Based on the MEDIA method immunity analysis chip 
mentioned above, the example is shown in drawing 4 . 

[0033] Analysis chip 16A shown in drawing 4 forms the above-mentioned analysis chip 16 and the analysis 
chip which has this function by carrying out the laminating of the sheet (tabular material) of seven sheets 
which has the shape of isomorphism mostly by the square system fundamentally in addition to said 
analyzor 24. As shown in drawing 4 f the square substrate 48 is arranged at the lowest layer of analysis 
chip 16A, on it, it is of the same shape as a substrate 48, and the laminating of the 1st attachment 
component 50 by which through tube 50a of the shape of absorption section 32 grade and isomorphism 
was formed in the center section is carried out. The absorption section 32 and the estradiol insolubilization 
membrane 34 of the analyzor 24 are inserted in through tube 50a, and are held. On this 1st attachment 
component 50, the laminating of the above-mentioned electrode substrate 36 is carried out, and the 
laminating of said 1st attachment component 50 and the 2nd attachment component 52 which has the 
same configuration is carried out on it. The above— mentioned glass fiber filter paper 44 and the above— 
mentioned enzyme labelled antibody sinking-in section 46 are inserted in through tube 52a of the 2nd 
attachment component 52, and the above-mentioned analyzor 24 is constituted. 

[0034] On the 2nd attachment component 52, it is almost of the same shape as a substrate 48, and the 
laminating of the 1st plate-like part material 54 in which heights 54b which has a sharp taper-like tip to the 
left in drawing (analysis chip path of insertion) was formed is carried out. Moreover, through tube 54a for 
being open for free passage with the enzyme labelled antibody sinking-in section 46 is formed in that core 
at this 1st plate-like part material 54. On the 1st plate-like part material 54, the laminating of the 
introductory plate 56 which has the same appearance configuration as this is carried out, and the 
laminating of the 1st plate-like part material 54 and the isomorphism— like 2nd plate-like part material 58 is 
carried out on this introductory plate 56 except not having through tube 54a. Introductory slot 56c which 
penetrates the introductory plate 56 up and down, and extends from the tip of heights 56b to the location 
corresponding to through tube 54a of the 1st plate-like part material 54 is formed in the introductory plate 
56. That is, in analysis chip 1 6A of the example of illustration, by inserting the introductory plate 56 by up- 
and-down plate-like part material, the introductory capillary-like tubing 26 is formed, and a liquid sample 
flows introductory slot 56c, and is introduced into the analyzor 24 (enzyme labelled antibody sinking-in 
section 46) from through tube 54a. 

[0035] On the 2nd plate-like part material 58, the laminating of the degassing plate 60 of the same 
appearance configuration as this is carried out, and the laminating of the 2nd plate-like part material 58 
and the same 3rd plate-like part material 62 is carried out on the degassing plate 60 except having square 
punching section 62a in the center. Furthermore, on the 3rd plate-like part material 62, the laminating of 
the spacer 64 which there is some thickness and has punching section 62a and isomorphism-like space 
64a is carried out, the laminating of a substrate 48 and the up isomorphism-like covering 66 is carried out, 
and analysis chip 16A is formed at the top, i.e., the maximum upper layer of analysis chip 16A. Degassing 
slot 60c which penetrates the degassing plate 60 up and down to this degassing plate 60, and extends to it 
from the tip of heights 60b to the location corresponding to said space 64a (punching section 62a) is 
formed, further, from the location corresponding to space 64a, 60d of slots opened outside penetrates the 
degassing plate 60 in the method edge of the right up and down, and they are formed in it Namely, the 
degassing tubing 28 is formed by pinching the degassing plate 60 which has slot 60b which results in space 
64a in analysis chip 16A of the example of illustration by the 2nd plate-like part material 58 and the 3rd 
plate-like part material 62. Furthermore, by pinching the 3rd plate-like part material 62 which has the 
spacer 64 and punching section 62a which have space 64a with the degassing plate 60 and the up covering 
66, a bleeder 30 is formed and it opens outside by 60d of slots. 

[0036] the ingredient which especially limitation does not have in the ingredient of the tabular material 
which forms such analysis chip 16A, can secure the rigidity to which the heights which fully form 
reservation especially the introductory tubing 26, and the degassing tubing 28 for rigidity can punch the lid 
19 of the sample tubing 14 easily, and does not affect measurement — various kinds — although it is 
available, metallic materials, such as various kinds of resin ingredients, such as the above-mentioned PET, 
and stainless steel, etc. are illustrated, for example. 

[0037] Wearing of such both sample tubing 14 and analysis chips 16 on the body 12 of equipment is 
enabled. In the example of illustration, the above-mentioned sample tubing insertion opening 12a for 



jquipping with the sample tubing 14 is formed in the side face (left-hand side in drawing 1 ) of the body 12 
3 f equipment, and in order to equip with the analysis chip 16, chip insertion section 12b is formed in the 
confrontation. Furthermore, the ejection device 74 for discharging the measurement section 68 which 
■neasures and processes the electrical signal outputted to this body 12 of equipment from the analysis chip 
16, the operation part 70 which calculates the output signal from the measurement section 68, and is made 
nto a measurement result, the display panel 72 which displays a measurement result, and the analysis chip 
16 with which the body 12 of equipment was equipped is arranged. 

0038] Sample tubing insertion opening 12a has the almost same diameter as the sample tubing 14, it is a 
cylinder-like through tube from the left lateral upper part in drawing of the body 12 of equipment to chip 
insertion section 12b toward a slanting lower part, and sample tubing 14 is made removable on the body 12 
of equipment as mentioned above by being inserted and removed from this sample tubing insertion opening 
12a. Moreover, when projection 14a is formed in the peripheral face of the sample tubing 14, slot 12c 
corresponding to this is formed in the internal surface of sample tubing insertion opening 12a, the sample 
tubing 14 is inserted, and the sample tubing 14 path-of-insertion edge of slot 12c and projection 14a 
contact, insertion of the sample tubing 14 is regulated, and it is held and is fixed to a predetermined 
insertion point In addition, in this invention, the rib and concave which engage with the sample tubing 14 
and sample tubing insertion opening 12a mutually are formed if needed. Or when the body 12 of equipment 
is equipped with the sample tubing 14 by making the sample tubing 14 and sample tubing insertion opening 
12a into the size (path) which fits in loosely mutually, it is good also as a configuration which can hold the 
sample tubing 14 certainly. 

[0039] On the other hand, chip insertion section 12b is opening which can insert the analysis chip 16, as 
shown in drawing 2 , holds the analysis chip 1 6 in the location which the connection section 22 can insert 
into the sample tubing 14, and holds this. In addition, it is good also considering wearing of the analysis chip 
16 to the body 12 of equipment as a more positive thing by the approach that the approach of forming the 
projection (the sign y in drawing 1 ) which engages with chip insertion section 12b and the analysis chip 16 
mutually, and a crevice (sign x in drawing 1 ) if needed etc. is well-known. Moreover, press of other 
members may constitute Projection y possible [ receipt ] in chip insertion section 12b Kabeuchi. Here, 12d 
of slots where the part which projects from the analysis chip 16 of the electrode substrate 36 isjnserted in 
the termination of the analysis chip 16 path of insertion of chip insertion section iZb is formed. That is, 
counter electrode terminal 38a of the analysis chip 16 and operation pole terminal 40a are inserted in 12d 
of this slot, and are electrically connected to the measurement section 68 with a well-known means, 

respectively. . 
[0040] The equipment of the example of illustration has the ejection device 74 for discharging the analysis 
chip 16 with which the body 12 (chip insertion section 12b) of equipment was equipped as a desirable 
mode. There is especially no limitation in the ejection device 74, and all well-known things, such as a 
mechanical push means using a cam mechanism, a link mechanism, etc., are available in it. Moreover, it is 
good also as a configuration which discharges the analysis chip 16 by energizing the analysis chip 16 with 
which the body 12 of equipment was equipped to an eject direction by a spring etc., considering as the 
configuration which presses this down by hook etc. and equips the body 12 of equipment with the analysis 
(locking) chip 1 6, and canceling the lock by this hook etc. 

[0041] As mentioned above, counter electrode terminal 38a and operation pole terminal 40a are electrically 
connected to the measurement section 68 by being inserted in 1 2d of terminal area fang furrows of the 
electrode substrate 36 of the analysis chip 16. The measurement section 68 detects insertion into 12d of 
slots of this electrode substrate terminal area, and is measurable. The measurement section 68 impresses 
potential if needed between counter electrode terminal 38a and operation station terminal 74a, measures 
the electrical signal further outputted from the analysis chip 16 (counter electrode terminal 38a and 
operation pole terminal 40a), performs required processing of A/D conversion etc., and outputs it to 
operation part 70. In operation part 70, it has the timer or the counter, after detecting the attainment to 
the operation pole 40 of a liquid sample, the output signal from the measurement section 68 is calculated 
after predetermined time, and it considers as a measurement result, and this measurement result is 
displayed on a display panel 72. In addition, in the simple measuring device 10 of this invention, the 
measurement result displayed on a display panel 72 may display measured value as it is, may display easy 
messages, such as a positivity or negative, normal, or abnormalities, and may display the both. Furthermore, 
you may be the message which gives directions to an operating personnel as shown in the international 
public presentation number WO 95/No. 16970 specification as these messages, or a command. Moreover, 
all well-known displays, such as a liquid crystal display and a display using LED as a display panel 72, are 
available. 

[0042] Although the simple measuring device 10 concerning this invention has such a configuration 
fundamentally, it explains the operation hereafter. In the simple measuring device 10 of the example of 



illustration, first, as shown in drawing 1 - drawing 2 (b), the sample tubing 14 is inserted in test tube 
insertion opening 12a, and the body 12 of equipment is equipped with the sample tubing 14. At this time, 
the inclination is attached to test tube insertion opening 12a as mentioned above so that it may be 
equipped with the sample tubing 14 with an include angle for a while from a horizontal plane. Thereby, the 
liquid sample in the sample tubing 14 can be analyzed without futility. Subsequently, as shown in drawing 2 

(c) , chip insertion section 12b of the body 12 of equipment is inserted and equipped with the analysis chip 
16. By this, the connection means 22 (the introductory tubing 26 and degassing tubing 28) penetrates the 
lid 19 of the sample tubing 14, the interior is reached, and a liquid sample flows into the analyzor 24 from 
the introductory tubing 26. It is inserted in counter electrode terminal 38a of the analysis chip 16, and 12d 
of operation pole terminal 40a fang furrows, and connects with coincidence electrically at the measurement 
section 68. If a liquid sample flows into the analyzor 24, as previously explained with reference to drawing 

3 , the electrical signal according to the device-under-test mass in a liquid sample is outputted to the 
measurement section 68 from counter electrode terminal 38a and operation pole terminal 40a, and a 
measurement result is outputted to operation part 70, and a measurement result will calculate and it will be 
outputted to a display panel 72. Thus, if measurement is completed, according to the ejection device 74, 
the analysis chip 16 will be discharged from the body 12 of equipment, and the sample tubing 14 will be 
drawn out and removed from the body 12 of equipment. Another inspection is presented with the sample 
tubing 14, or it is discarded. On the other hand, the analysis chip 16 is discarded. In addition, what is 
necessary is just to measure by equipping with the analysis chip corresponding to the next measurement, 
equipping the body 12 of equipment with the sample tubing 14, in performing another analysis continuously 
to the same sample. 

[0043] Various kinds of configurations are possible for the simple measuring device of this invention 
besides the example of a configuration explained above. The example is illustrated below. In addition, since 
the example shown below has the same configuration as the above-mentioned simple measuring device 10 
fundamentally except that the sample tubing 14 and the wearing approach of the analysis chip 16 differ 
from the arrangement location of each part material etc., the same sign is given to the same member and 
the following explanation mainly performs a different part 

[0044] The simple measuring device 76 shown in drawing 5 and drawing 6 has the configuration which 
equips with the sample tubing 14 from the upper part of the body 78 of equipment, and cylinder-like sample 
tubing insertion opening 78a penetrates the top face of the body 78 of equipment, therefore it is formed. 
Moreover, maintenance hole 80a corresponding to sample tubing insertion opening 78a is formed also in the 
up core of the body 82 of a chip of the analysis chip 80, and the connection means 22 is projected and 
formed toward the upper part at the core of this maintenance hole 80a. 

[0045] In this simple measuring device 76, first, as shown in drawing 5 - drawing 6 (b), chip insertion 
section 78a of the body 78 of equipment is equipped with the analysis chip 80. Moreover, thereby, the 
electrode substrate 60 of the analysis chip 80 is inserted in 78d of slots of chip insertion section 78a, and 
both are connected electrically. Subsequently, as shown in drawing 6 (b) - (c), a lid 19 is carried out 
caudad, maintenance hole 80a from sample tubing insertion opening 78a is inserted and equipped with the 
sample tubing 14, thereby, the connection means 22 is inserted into the sample tubing 14, and 
measurement is performed like the point 

[0046] On the other hand, the simple measuring device 84 shown in drawing 7 and drawing 8 constitutes 
the body 86 of equipment possible [ closing motion ] in the shape of a hinge. In the simple measuring 
device 84 which has this configuration, as first shown in drawing 7 (a) - (b), the sample tubing 14 is fixed to 
sample tubing insertion opening 86a of the body 86 of equipment Here, in this mode, the sample tubing 14 
is held comparatively firmly at sample tubing insertion opening 86a. Subsequently, as shown in drawing 7 (b) 
- drawing 8 (c), the protective cap 90 of the analysis chip 88 is removed, the body 86 of equipment is 
opened wide, the analysis chip 88 is contained to chip insertion section 86c, and subsequently to drawing 8 

(d) , the body 86 of equipment is blockaded so that it may be shown. Thereby, the connection means 22 is 
inserted into the sample tubing 14, and measurement is performed like the point In addition, the analysis 
chip 88 is set to the example of the book with which it equips from the upper part Cannot project the 
electrode substrate 60 from the analysis chip 88, but counter electrode terminal 38a and operation pole 
terminal 40a have composition exposed to the side face of the analysis chip 88. When the terminal and 
both-ends child who are stationed at the medial surface of insertion section 86b contact electrically, the 
measurement section 68, counter electrode terminal 38a, and operation pole terminal 40a are connected 
electrically. 

[0047] Although the simple measuring device concerning this invention explained above is flowing the liquid 
sample to an analysis chip by capillarity, this invention is not limited to this configuration, but may flow the 
liquid sample to an analysis chip using means by which the pump etc. was used, such as suction and 
extrusion, gravity, etc. 



10048] Although use of an electrochemical reaction was illustrated about the analyzor 24 in the above 
example, if it is the approach or the means which the signal according to the device-under-test mass in a 
specimen can be generated (output), it is available as analytical method of the simple measuring device of 
this invention as above-mentioned. The well-known color difference meter with which, as for the 
measurement section 68 of the body 12 of equipment, a signal consists of a photomultiplier tube, a 
photodiode, light emitting diode, semiconductor laser, etc. in coloration, fluorescence, luminescence, etc., 
and a photometer are used. 

[0049] As mentioned above, although the simple measuring device of this invention was explained, this 
invention of various kinds of amelioration and modification being made is natural in the range which 
limitation is not carried out to this and does not deviate from the summary of this invention. 
[0050] For example, it can also make it easy to extend or improve the above-mentioned simple measuring 
device to the equipment in which the coincidence measurement of two or more specimens is possible. In 
the simple measuring device for two or more specimens, it has two or more chip insertion sections 
corresponding to sample insertion opening and it which have the same configuration as the above- 
mentioned simple measuring device, and can analyze by interlocking independently, respectively. With such 
equipment for two or more specimen coincidence measurement, by unifying the measurement section, 
operation part, or a display panel, the configuration of a measuring device may be simplified, the chip 
insertion section corresponding to two or more sample insertion openings and it may be circularly arranged 
on a karroo eel, and operability etc. may be raised. Or two or more measuring devices for the above- 
mentioned unit specimens may consist of external computers controllable. In this case, as long as the 
throughput of a computer allows, since an operating personnel makes extended connection of the 
measuring device free according to a measurement situation or a measurement scale, downloads a 
measurement result to a computer and data processing of it is possible, the efficient clinical laboratory test 
business of it becomes possible. Anyway, since a liquid sample is automatically introduced into the 
analyzor, installation of the liquid sample is detected automatically, measurement is started and data 
processing of the measurement result is automatically carried out when a measuring device is equipped 
with an analysis chip and sample tubing as the example of the measuring device for unit specimens 
described, even when it is an object for two or more specimens, it becomes a very highly independent 
gaging system. That is, if sample tubing insertion opening which has **ed on the measuring device "s 
equipped with sample tubing and it equips with the analysis chip corresponding to the item which should be 
measured when the specimen which should be measured occurs, a measurement result will be obtained 
automatically. Therefore, the simple measuring device of this invention pours a liquid sample distributive^ 
from sample tubing to a reaction container, and it can provide considering the two or more specimen multi- 
item random-access function and the interruption measurement which required conventional processing or 
the procedure of the type which processes and measures a reaction container with reaction Rhine and the 
migration means which consists of a reagent solution distributive-pouring process, an incubation process, a 
washing process, a measurement process, etc. complicated at a full automatic analysis apparatus etc. as 
very easy small equipment 
[0051] 

[Effect of the Invention] As mentioned above, as explained to the detail, according to the simple measuring 
device of this invention which has the above-mentioned configuration, it can measure by simple actuation 
of equipping the body of equipment with an analysis chip and sample tubing, and moreover, since an 
analysis chip is throwing away fundamentally, a maintenance etc. is possible in it being almost unnecessary, 
and medical-application measurement of the immunoassay which makes blood, urine, etc. a sample can be 
quickly carried out by easy actuation. 
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TECHNICAL FIELD 

[Field of the Invention] This invention belongs to the measurement fields which measure the quality of a 
device under test in the sample extracted from living bodies, such as blood and urine, such as 
immunoassay, and relates to the simple measuring device suitable for the medical-application way which 
can measure simply and quickly the quality of a device under test in a sample. 
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PRIOR ART 



[Description of the Prior Art] A blood sample required for a clinical laboratory test is extracted using 
disposable reduced pressure blood collecting tubing in many cases. There is no need for glass syringe 
syringe actuation, this reduced pressure blood collecting tubing is simple, and its burden of a blood 
collecting person is effective also in prevention of an infection medical accident few. However, in order to 
conduct the clinical laboratory test of the blood sample extracted in reduced pressure blood collecting 
tubing, the unstopping activity which removes a blood collecting tubing lid is required, and the 
complicatedness of the activity phase and the danger of an infection medical accident are left behind as a 
trouble. 

[0003] Therefore, development of unstopping tools was performed, and the suction nozzle which can 
isolate the sample inside blood collecting tubing preparatively was developed further, without removing the 
lid of reduced pressure blood collecting tubing (refer to each official report of JP,6-182234,A and 6- 
300670). Moreover, the automatic analyzer of the cap pierced earring method which can install reduced 
pressure blood collecting tubing as it is was developed as automation of a clinical laboratory test 
progressed. The automatic analyzer which consists of a migration means to hold reduced pressure blood 
collecting tubing which extracted the blood sample as such an automatic analyzer, and to transport to a 
-^redetermined location, 2 blood servm separation »nH » <*ur.tinn nozzle that attracts the specimen 

in blood collecting tubing and is poured distributive^ for a blood serum separation means or an analysis 
means is known (refer to each official report of JP,2~75959,A and 6-123741). However, these suction 
nozzles and automatic analyzers operate a suction nozzle, or require the drive for making a reduced 
pressure blood collecting tubing electrode holder transport, and have a problem in respect of the 
miniaturization of equipment, or cost. 

[0004] On the other hand, some simple reduced pressure blood collecting tubing auxiliary implements which 
do not need a drive were also developed. For example, the auxiliary implement which introduces the blood 
sample in reduced pressure blood collecting tubing to the predetermined location of WESUTA grain 
measurement tubing for erythrocyte sedimentation rate measurement is known (refer to JP,3~17557,A). 
Moreover, the plug of reduced pressure blood collecting tubing which makes the slide glass smear of a 
blood sample easy is known (refer to JP,6-265541,A). However, these are the techniques about the 
sampling method in reduced pressure blood collecting tubing, and the measuring device which can conduct 
various general clinical laboratory tests, such as a blood test, biochemical inspection, and immunochemistry 
inspection, simple small is not realized using the blood extracted by reduced pressure blood collecting 
tubing. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, as explained to the detail, according to the simple measuring 
device of this invention which has the above-mentioned configuration, it can measure by simple actuation 
of equipping the body of equipment with an analysis chip and sample tubing, and moreover, since an 
analysis chip is throwing away fundamentally, a maintenance etc. is possible in it being almost unnecessary, 
and medical-application measurement of the immunoassay which makes blood, urine, etc. a sample can be 
quickly carried out by easy actuation. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
iamages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original precisely. 

I **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



FECHNICAL PROBLEM 

i Problem(s) to be Solved by the Invention] The purpose of this invention is to solve the trouble of said 
conventional technique, it can perform quickly medical-application measurement of the immunoassay whi 
makes blood, urine, etc. a sample by easy actuation, and, moreover, offering the simple measuring device 
suitable for a possible medical-application way also has a miniaturization. 
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MEANS 



[Means for Solving the Problem] Sample tubing with which this invention holds a liquid sample in order to 
attain said purpose. The analysis chip which outputs the signal according to the device-under-test mass in 
the liquid sample held in said sample tubing, The body of equipment which can detach and attach said 
sample tubing and the analysis chip which calculate the device-under-test mass in said liquid sample, and 
output or display a measurement result from the signal outputted from said analysis chip, When the body of 
equipment is equipped with said sample tubing and an analysis chip, the simple measuring device suitable 
for the medical-application way characterized by having a connection means to open for free passage the 
interior in which the liquid sample of said sample tubing is held, and an analysis chip is offered. 
[0007] Moreover, it is desirable that said sample tubing is reduced pressure extraction tubing. 
[0008] Moreover, it is desirable that it is the capillary section in which it has the lid formed from the elastic 
body with which the formed hole is blockaded when the member in which said sample tubing has a sharp tip 
can penetrate easily and extracts the member of a parenthesis, and said connection means has the sharp 
tip fixed to said analysis chip. 

[0009] Furthermore, it is desirable that the signal which said analysis chip outputs is an electrical signal. 
[0010] 

[Embodiment of the Invention] Hereafter, the simple measuring device of this invention is explained to a 
detail. The outline top view of an example of the simple measuring device of this invention is shown in 
drawing 1 (a-I), and this IE — Q line outline sectional view is shown in drawing 1 (a-H), respectively. 
[0011] As shown in drawing 1 , the simple measuring device 10 of this invention consists of analysis chips 
16 which output the signal according to the amount of the quality of a device under test (analysis object) 
which exists in the liquid sample in the body 12 of equipment, the sample tubing 14 which holds a liquid 
sample, and the sample tubing 14 fundamentally. Moreover, the sample tubing 14 and the analysis chip 16 
are constituted removable by both the bodies 12 of equipment. 

[0012] The sample tubing 14 is a container with which a liquid sample is held. In addition, in the simple 
measuring device 10 of this invention, there is especially no limitation in the quality of a device under test, 
i.e., an analysis object, and all the matter in which the analytical method that the analysis chip introduced in 
the liquid sample generates the signal which has the signal strength or the signal property according to 
device-under-test mass in a liquid sample is possible is contained in it in various kinds of measurement, 
such as medical-application measurement of a blood test, biochemical inspection, immunochemistry 
inspection, etc. Moreover, as a signal, electrical signals, such as coloration, fluorescence, luminescence or a 
current, potential, electric conductivity, and electric capacity, etc. are illustrated. In the example of 
illustration of drawing 1 , the case where the signal which the analysis chip 16 outputs is an electrical 
signal is illustrated. Furthermore, as analytical method, there are a biochemical reaction analysis method 
represented by the enzyme analysis method etc., a unique joint analysis method represented by the 
immunity analysis method, an electrolyte ion analysis method, etc., for example. 

[0013] The quality of a device under test an enzyme analysis method An enzyme substrate, a coenzyme, 
enzyme cofactor, the quality of an enzyme activity ghost, It is enzyme inhibitor or the enzyme itself, and is 
an analysis method adapting the signal strength or the signal property which an enzyme reaction emits 
according to device-under-test mass changing. The triglyceride (TG) analysis using cholesterol analysis, 
lipase, a glycerokinase, etc. using cholesterol oxidase etc., Analysis of the blood coagulation factor which is 
the urine sugar using uric-acid analysis, glucose oxidase, etc. using uricase etc. or blood sugar analysis, and 
a proteolytic enzyme, or its inhibitor etc. is illustrated. As represented by the so-called immunity analysis 
method using an antigen-antibody reaction etc., a unique joint analysis method is an analysis method using 
a unique ligation reaction with the unique cementing material specifically combined with an analysis object 
and said analysis object, and is an analysis method adapting signal strength or a signal property changing 
according to the unique ligation reaction of an analysis object and a unique cementing material. The nucleic 
acids which can be analyzed with nucleic-acid hybridization analysis methods, such as the various protein, 



3 polypeptide, glycoprotein, polysaccharide, a compound glycolipid, or various haptens as the antibody 
which can be analyzed with an immunity analysis method, and an antigen, as quality of a device under test 
/vhich can be analyzed with a unique joint analysis method and the ligand molecule which can be analyzed 
with other ligand receptor joint analysis methods, an effector molecule, a receptor molecule, etc. are 
illustrated. Still more specifically Alpha fetoprotein, a carcinoembryonic antigen (CEA), The tumor marker of 
CA1 25 and CA1 9-9 grade, and beta2-microglobulin (beta2 m), Various protein, such as ferritin and C 
reactive protein (CRP); Estradiol (E2), Estriol (E3), Homo sapiens chorionic gonadotropin (hCG), Various 
hormone, such as luteinizing hormone (LH) and Homo sapiens placenta lactogen (hPL); HBs antigen, 
Various virus-associated antigens, such as a HBs antibody, an HBe antigen, a HBe antibody, a HBc 
antibody, a HCV antibody, and a HIV antibody, or virus related antibody; Various allergen and IgE antibody 
specific to this; Narcotics nature drug, Medicine nature drugs and these metabolite; The nucleic acid of a 
virus and a disease related polynucleotide array etc. is illustrated. An electrolyte ion analysis method is an 
approach of analyzing electrolyte ion, such as a metal ion of Na ion, K ion, calcium ion, inorganic 
phosphorus, and others, by the colorimetric method or the ion electrode method. Although each of these 
analysis methods is analysis methods which can be used for the simple measuring device of this invention, 
the analysis method which generates electrical signals, such as a current, potential, electric conductivity, 
and electric capacity, especially as a signal is suitable, especially when the configuration and analysis 
procedure of a simple measuring device can be simplified and it realizes a small and portable measuring 
device. The analysis method using various kinds of sensors known as the enzyme sensor which carries out 
a postscript, an immune sensor, a nucleic-acid sensor, a microbial sensor, a biosensor, an ion sensor, a 
chemical sensor, a semi-conductor sensor, an FET sensor, a gas sensor, etc. as an analysis method which 
outputs the electrical signal according to the device-under-test mass or concentration in a liquid sample is 
suitable. Also with the analysis method using these various sensors, various kinds of above mentioned 
quality of a device under test can be analyzed. 

[0014] Therefore, as a liquid sample, it can extract from a living body, the various instantiation of the liquid 
with which existence of the quality of a device under test is expected is carried out, and, specifically, the 
secretion liquid from whole blood, a blood serum, plasma, urine, saliva, tear fluid, cerebrospinal fluid, 
mammary papilla, etc. is illustrated, in addition, the body fluid which extracted the liquid sample with which 
the measurement using the simple measuring device 1U ot this invention is presented from xhe iiving body - 
- you may remain as it is and pretreatment of the thing diluted with diluents, such as a physiological saline, 
or centrifugal actuation, heating actuation, etc. or the reaction of an enzyme reaction or magnification 
reactions (polymerase chain reaction etc.) may be performed. Moreover, you may be the dissolution or the 
liquid sample suspended or extracted at dissolution liquids and solutions or extractant etc. which extracts 
the sample of solid-states, such as a cell and an organization, from a living body, for example, and contains 
this for the buffer solution, a physiological saline, a surfactant, etc. 

[0015] As mentioned above, the sample tubing 14 holds such a liquid sample (extraction), in the example of 
illustration, consists of a body 18 of sample tubing, and a lid 19, makes a lid 19 a lower part (it sets for the 
example of illustration and is a slanting lower part) in the case of measurement, and the body 12 of 
equipment is equipped with it 

[0016] The body 18 of sample tubing is good with the container used for various kinds of medical- 
application measurement which consists of plastics, glass, etc. usual. In addition, it is inserted in slot 12c of 
the body 12 of equipment mentioned later, and projection 14a which specifies the stowed position of the 
sample tubing 14 to the body 12 of equipment is formed in the outer wall of the body 18 of sample tubing. 
If it is formed from elastic bodies, such as rubber system resin and a silicon film, and is easily punched by 
the introductory tubing 26 and the degassing tubing 28 of the analysis chip 16 which are mentioned later 
and these are extracted, it blockades, namely, a lid 19 is the same object as the lid with which the so- 
called reduced pressure blood collecting tubing etc. is equipped. In addition, the configuration of the sample 
tubing 14 has the available container which it is not limited to the example of illustration, but said 
introductory tubing 26 and the degassing tubing 28 penetrate some outer walls, and has various kinds of 
structures and configurations if insertion inside is possible. Especially, reduced pressure extraction tubing, 
such as reduced pressure blood collecting tubing, is suitably used in respect of the ease of liquid sample 
extraction etc. Moreover, by using the object of the same configuration as such a general-purpose article 
as sample tubing 14, coincidence can be followed, sampling for a series of clinical laboratory tests in a 
medical checkup etc. can be performed, and it is desirable in respect of improvement in a patient 
throughput, burden reduction of an inspected person, etc. Furthermore, when using reduced pressure blood 
collecting tubing as sample tubing 14, it is also desirable to put an anticoagulant or blood coagulation 
accelerant, a corpuscle separating medium, enzyme inhibitor, etc. into inside if needed. 
[0017] The analysis chip 16 outputs the signal according to the device-under-test mass in the liquid 
sample held in the sample tubing 14, and consists of a body 20 of a chip, a connection means 22, and 



analyzor 24 fundamentally. 

[0018] In the example of illustration, the connection means 22 and the analyzor 24 are formed in the body 
20 of a chip. The connection means 22 is formed from the bleeder 30 which is open for free passage in the 
introductory tubing 26, the degassing tubing 28, and the degassing tubing 28, and makes the liquid sample in 
the sample tubing 14 introduce into the analyzor 24. The introductory tubing 26 is the capillary tube 
section which leads a liquid sample to the analyzor 24 from the sample tubing 14 by capillarity. In order to 
reinforce the capillarity of the introductory tubing 26, it is also desirable to process or coat the inside with 
a surface active agent, an amphiphilic compound, etc. On the other hand, since the bleeder 30 is formed as 
a large gap where it is degassing at the time of extracting a liquid sample from the sample tubing 14, and 
capillarity is not accepted with the introductory tubing 26, the degassing tubing 28 and a bleeder 30 cannot 
perform an outflow (back flow) in the direction where a liquid sample goes to a bleeder 30 from this 
degassing tubing 28. That is, the degassing tubing 28 is the capillary tube section which is equivalent to the 
bore of about 0.2-1 .0mm like the introductory tubing 26, and a bleeder 30 is a large gap equivalent to the 
bore of about 2mm or more, however, the liquid sample of the optimal size is physical — it changes 
according to descriptions (viscosity, content grain size, etc.). In order to prevent the back flow of the liquid 
sample from a bleeder 30 or the degassing tubing 28, water-repellent coatings, such as a silicon coat may 
be performed to the inside. 

[0019] Both the tips of the introductory tubing 26 and the degassing tubing 28 are constituted so that it 
may have projected from the body 20 of a chip in the longitudinal direction in drawing (specifically parallel 
to the path of insertion of the analysis chip 16 mentioned later), and it may have a configuration with a 
sharp tip and the lid 19 of the sample tubing 14 by which insertion maintenance is carried out can be easily 
punched and penetrated to sample tubing insertion opening 12a of the body 12 of equipment mentioned 
later. Therefore, if chip insertion section 12c of the body 12 of equipment is inserted and equipped with the 
analysis chip 16, as shown in drawing 2 (b) and drawing 2 (c) When the tip of the introductory tubing 26 and 
the degassing tubing 28 punches and penetrates and the interior of the sample tubing 14 is decompressed, 
the lid 19 of the sample tubing 14 with which the body 12 of equipment is equipped beforehand The open 
air is attracted from the degassing tubing 28 or the introductory tubing 26, and air bubbles are generated in 
the sample tubing 14 interior, consequently sample tubing internal pressure becomes equal to an outside 
atmospheric pressure. Subsequently, a liquid sample permeates the introductory tubing 26 by capillarity, 
and a liquid sample is led to the analyzor 24 which is open for free passage by the capillary tube. Here, 
since the analyzor 24 is the strong part of the capillarity which consisted of the porous quality of the 
materials, such as a capillary tube or a filter paper, when the introductory tubing 26 and the analyzor 24 
have connected (contact), a liquid sample permeates the analyzor 24 further, the reaction of the 
predetermined analyzor advances and it outputs the signal according to the device-under-test mass in a 
liquid sample (since it has passage). With osmosis of the introductory tubing 26 and the liquid sample to the 
analyzor 24, the open air is attracted by substitution from the degassing tubing 28, by going into the sample 
tubing 14 interior as air bubbles, sample tubing 14 internal pressure is adjusted and osmosis in the 
introductory tubing 26 and the analyzor 24 of a liquid sample is helped. 

[0020] Such the introductory tubing 26 and the degassing tubing 28 are metal hollow needles, such as a 
hypodermic needle, or a hollow needle made from plastics, and may the body 20 (or the covering) of a chip, 
and really be fabricated. What is necessary is preferably, to pierce and just to produce a macromolecule 
sheet layered product so that lamination and a sharp tip may remain so that capillary tube structure and/, 
or a bleeder may be constituted inside when the analysis chip 16 is formed as a macromolecule sheet 
layered product or its punching articles, such as a PET (polyethylene terephthalate) film. This point is 
explained in full detail behind. 

[0021] Although degassing is taken by the degassing tubing 28 and the bleeder 30 in the example of 
illustration As a configuration which damages some sample tubing 14 easily and can form a stoma in this 
invention besides this well-known approaches, such as the approach of making degassing unnecessary by 
compressing the sample tubing 14 and extruding a liquid sample in the introductory tubing 26, in case the 
approach and the body 12 of equipment which take degassing by this at the time of measurement are 
equipped, — various kinds — it is available. However, since there are problems, such as leakage of a 
subsequent liquid sample, when some sample tubing 14 is damaged, it is unsuitable when saving the sample 
tubing 14 after measurement termination. Moreover, although it has the configuration set for the example 
of illustration, and the connection means 22 is arranged and fixed by whose analysis chip 1 6, this invention 
may be the configuration that the connection means 22 is (part or all) arranged at the body 12 of 
equipment, or the sample tubing 14 besides this. What is necessary is just to set to the body 12 of 
equipment after extracting a liquid sample in the sample tubing 14, after attaching the connection means 22 
in the lid 19 when the connection means 22 is arranged and fixed by the sample tubing 14. In this case, if 
the body 12 of equipment is equipped with the analysis chip 16, the connection means 22 will make the 



iquid sample of the sample tubing 14 interior, and the analyzor 24 of the analysis chip 16 open for free 
massage, and will serve as the configuration that a liquid sample is introduced into the analyzor 24. 
Vloreover, when it is the configuration that the connection means 22 is arranged and fixed by the body 12 
Df equipment before fixing the connection means 22 beforehand in the body 12 of equipment or installing 
the sample tubing 14, the DISUPOSABURU connection means 22 may be arranged and fixed at the body 12 
Df equipment. However, it is also one of the purposes to secure the simple nature in the case of processing 
many samples or much analysis continuously, and if time and effort, such as cleaning inside equipment, 
oassage contamination, etc. are taken into consideration, it is not desirable [ the simple measuring device 
10 of this invention ] that a direct liquid sample contacts the body 12 of equipment Moreover, although 
mentioned later, the sample tubing 14 and the analysis chip 16 are throwing away (disposable) 
fundamentally. Therefore, when the leakage control of the liquid sample from this point and the sample 
tubing 14 is taken into consideration, as for the connection means 22, it is desirable to constitute so that 
the analysis chip 16 may be arranged and fixed, it may consider as the configuration which carries out 
direct continuation of the sample tubing 14 and the analysis chip 16, and introduces a liquid sample into the 
analysis chip 16 and a liquid sample may not contact any exteriors other than this. 

[0022] The analyzor 24 is a part which outputs the signal according to the device-under-test mass in the 
liquid sample introduced by the connection means 22, and is located in the lower stream of a river of the 
flow direction of the liquid sample of the connection means 22 in the example of illustration. Here, in the 
simple measuring device 10 of this invention, there is especially no limitation in the generating (output) 
approach of a signal according to the device-under-test mass in the sample solution, i.e., the measuring 
method of the device-under-test mass in invention, and each well-known analysis method is available. The 
analysis method which generates electrical signals, such as a current, potential, electric conductivity, and 
electric capacity, as a signal even especially in inside is suitable, especially when the configuration and 
analysis procedure of a simple measuring device can be simplified and it realizes a small and portable 
measuring device. As an analysis method which outputs the electrical signal according to the device- 
under-test mass or concentration in a liquid sample An enzyme sensor, an immune sensor, a nucleic-acid 
sensor, a microbial sensor, a biosensor, An ion sensor, a chemical sensor, a semi-conductor sensor, an FET 
sensor, As a gas sensor etc. Various kinds of sensors known the used measurement is possible (it Turner 
(s) A. — P.K — ) L Karube and G.S.Wiison, Biosensors - Fundamentals and Applications and 1 3S7, 
Electrochemical Sensors in Immunological Analysis, 1987; E.A.H.Hall, Biosensors, 1990; RP.Buck, 
W.EHatfield, M.Umana, E.F.Bowden, and Biosensor Technology- Fundamentals and Applications. Moreover, 
generally these sensors can carry out the direct method of analysis of various kinds of liquid samples, and 
its analysis actuation itself is simple. Furthermore, if the liquid sample of the sample tubing 14 interior 
permeates the analyzor 24 through the introductory tubing 26, the measurement section 68 of the body 12 
of equipment mentioned later can sense attainment of a liquid sample through these sensors. Therefore, 
the measuring device itself can detect the timing of analysis initiation correctly, and a signal output with a 
high precision according to the device-under-test mass in a liquid sample can be obtained only by an 
operating personnel equipping a measuring device with the sample tubing 14 and the analysis chip 16. 
[0023] It is a measuring method using the specific reaction in which the quality of a device under test 
participates preferably, and the measuring method using a chemical reaction or a unique ligation reaction is 
mentioned as a specific reaction. Especially as a chemical reaction, in order to raise singularity and 
reactivity, the enzyme sensor measurement using biocatalyst molecules and living body functional 
molecules, such as an enzyme, etc. is mentioned. Although the specific adsorption reaction or specific 
binding reaction of a measured compound to coordination compounds, such as a functional thin film and a 
chelating agent, can be used as a unique ligation reaction, in order to raise especially singularity, bonding 
strength, and versatility, the immunoassay using living body functional molecules, such as an antibody, an 
acceptor, and a nucleic acid, nucleic-acid hybridization measurement, ligand-receptor measurement, etc. 
are mentioned, and immunoassay is especially mentioned in respect of versatility etc. as a desirable 
measuring method. Using the specific reaction of the quality of a device under test, as an approach of 
detecting the change according to the device-under-test mass by the reaction, in producing electric 
conductivity change by the reaction, when producing the potential difference for electric conductivity by 
the reaction and a reaction is an electrochemical reaction accompanied by an electronic transition for the 
potential difference, the analyzor 24 outputs these electrical signals that what is necessary is just to 
measure a current etc., respectively. An enzyme and the enzyme electrode which consists of electronic 
mediators are the desirable examples which can measure with an electrode the enzyme reaction in which 
the quality of a device under test participates as a current, and much instantiation is also in the above 
mentioned reference data. Moreover, the approach explained by each specification of JP,5-264552,A by 
these people, Japanese Patent Application No. No. 338626 [ six to ], and 7-162297 etc. in full detail as the 
amperometry approach using a unique ligation reaction is used preferably. 



[0024] MEDIA hereafter indicated by JP,5-264552,A etc. — the analyzor 24 using the electrochemical 
enzyme immunoassay known as law (Mediator Diffusion-controlled Immunoassay) is illustrated as an 
example. The outline decomposition perspective view of the analyzor 24 is shown in drawing 3 (a), and the 
outline side elevation of the analyzor 24 is shown in drawing 3 (b) t respectively. Since according to this 
analyzor 24 blood is used as a liquid sample and the quantum of the amount of estradiols in blood (E2) can 
be carried out, it is used for an ovarian follicle degree-of-normality diagnosis etc. 

[0025] In the analyzor 24 of the example of illustration, the circular cellulose filter paper which the mixed 
liquor of a hydrogen peroxide and a urea was infiltrated, and was freeze-dried is installed in the lowest 
layer as the absorption section 32. The circular liquid impermeable seal is stuck in the center of the 
drawing Nakagami side (let this field as a front face hereafter, and let a reverse side be a rear face) of the 
absorption section 32 as seal section 32a. On the absorption section 32, the estradiol insolubilization 
membrane 34 which is circular porosity has doubled and piled up the core. 

[0026] The electrode substrate 36 piles up on the estradiol insolubilization membrane 34. The electrode 
substrate 36 comes to screen-stencil the ring-like silver electrode and ring-like carbon electrode which 
are formed in a core respectively in accordance with the front face and rear face of a PET film, a ring—like 
silver electrode (counter electrode 38) is formed in a front face, and the ring-like carbon electrode 
(operation pole 40) is formed in this rear face, respectively. Furthermore, it flows in a counter electrode 38, 
counter electrode terminal 38a flows to the operation pole 40, and operation pole terminal 40a is formed, 
respectively. The ring-like polar zone (38 and 40) and the flow sections other than a terminal (38a and 40a) 
are covered with resist ink (illustration abbreviation), and are not exposed to a front face. Moreover, the 
electrode substrate 36 has the through tube 42 which has pierced through the center of two electrodes. In 
addition, as shown in drawing 1 and drawing 2 , the analysis chip 1 6 is constituted so that the edge by the 
side of the terminal of the electrode substrate 36 may project from the body 20 of a chip. The core of a 
through tube 42 is made in agreement with the core of the estradiol insolubilization membrane 34, and the 
laminating of the electrode substrate 36 is carried out. 

[0027] On the electrode substrate 36, surfactant processing is carried out, and the laminating of the 
circular glass fiber filter paper 44 which sank in the buffer component and was freeze-dried is carried out 
so that the core may suit the core of a through tube 42. The circular liquid impermeable seal is stuck in the 
center of a front face of the glass fiber filter paper 44 as seal section 44a. On the glass fiber filter paper 
44, the enzyme labelled antibody sinking-in section 46 which the mixed solution of a par oxidase enzyme- 
labeling estradiol antibody and an electronic mediator (N, N, N\ and N'-tetrakis -(2'-hydroxyethyl)- p- 
phenylene diamine =THEPD) was infiltrated into the circular glass fiber filter paper, and was freeze-dried 
piles up a core together with a lower layer. Furthermore, the nonwoven fabric circularly cut on the enzyme 
labelled antibody sinking-in section 46 may be piled up as the filter section for removing an impurity if 
needed. 

[0028] A liquid sample is introduced into the enzyme labelled antibody sinking-in section 46 from the 
sample tubing 14 with the introductory tubing 26. In addition, when it has the filter section on the enzyme 
labelled antibody sinking-in section 46, a liquid sample is introduced into the filter section, and foreign 
matters, such as an aggregate, are removed here and it is introduced into the enzyme labelled antibody 
sinking-in section 46. The liquid sample introduced into the enzyme labelled antibody sinking-in section 46 
dissolves the enzyme labelled antibody and electronic mediator of the enzyme labelled antibody sinking-in 
section 46, bypasses seal 44a, and flows the glass fiber filter paper 44 in the direction of a core. The 
ligation reaction of the estradiol antigen in a liquid sample is carried out to this enzyme labelled antibody, 
and it forms antigen-enzyme labelled antibody complex in the meantime. Moreover, a corpuscle component 
etc. is caught within the glass fiber filter paper 44 and the enzyme labelled antibody sinking-in section 46. 
Further, a liquid sample passes the through tube 42 of the electrode substrate 36, goes into the estradiol 
insolubilization membrane 34, it bypasses seal section 32a on an inferior surface of tongue, permeates a 
periphery from a core in the inside of the estradiol insolubilization membrane 34 at a radial, is absorbed into 
the absorption section 32, and dissolves the enzyme substrate (hydrogen peroxide) often daily doses in 
the absorption section 32. 

[0029] The enzyme-labeling structure of the isolation which did not form complex with the antigen 
estradiol in a liquid sample can form insolubilization estradiol and complex (complex of an insolubilization 
antigen-labelled antibody), in case a liquid sample permeates a radial in the inside of the estradiol 
insolubilization membrane 34. Therefore, in the estradiol insolubilization membrane 34, the joint distribution 
of marker enzyme is formed according to the amount of antigens. That is, the more there are few amounts 
of antigens in a liquid sample, the more marker enzyme shows the inclination localized to the core of the 
circular estradiol insolubilization membrane 34. On the contrary, the more there are many amounts of 
antigens in a liquid sample, the more marker enzyme is scattered all over the estradiol insolubilization 
membrane 34 whole. 



;0030] In the analyzor 24 using this MEDIA method, an electronic mediator carries between the operation 
Dole 40 of the shape of a ring which touched the core of the estradiol ^solubilization membrane 34, and 
the marker enzyme distributed over the estradiol ^solubilization membrane 34, and the oxidation reduction 
-eaction of marker enzyme is measured as a current value. In the above-mentioned example, THEPD which 
s an electronic mediator carries cyclically the reaction to the hydrogen-peroxide substrate of the par 
Dxidase which is marker enzyme, and the electrode reaction in the operation pole 40, and measures the 
reduction current of the electronic mediator produced on the operation pole 40 according to electrode 
reaction. Since it is dependent on the mass transfer by diffusion of an electronic mediator, it depends for 
this reduction current on the distance between an enzyme molecule and the operation pole 40 greatly. So, 
a current value becomes large, so that there are many marker enzyme molecules which there were few 
amounts of antigens in a specimen, and they localized to the core of the estradiol ^solubilization 
membrane 34. On the contrary, a current value will become small, if there are many amounts of antigens in 
a specimen and marker enzyme molecules are scattered in the estradiol ^solubilization membrane 34 
whole. Therefore, the antigen concentration in a liquid sample can be calculated from the current value 
which is an electrical signal using the antigen concentration formula determined by analysis of the liquid 
sample which contains the antigen of standard concentration beforehand. 

[0031] Here, although use of an electrochemical reaction was illustrated about the analyzor 24, if it is the 
approach or the means which the signal according to the device-under-test mass in a specimen can be 
generated (output), it is available as analytical method of the simple measuring device of this invention as 
above-mentioned. 

[0032] As mentioned above, such an analysis chip 16 can be formed as a macromolecule sheet layered 
product or its punching articles, such as a PET film. Based on the MEDIA method immunity analysis chip 
mentioned above, the example is shown in drawing 4 . 

[0033] Analysis chip 16A shown in drawing 4 forms the above-mentioned analysis chip 16 and the analysis 
chip which has this function by carrying out the laminating of the sheet (tabular material) of seven sheets 
which has the shape of isomorphism mostly by the square system fundamentally in addition to said 
analyzor 24. As shown in drawing 4 , the square substrate 48 is arranged at the lowest layer of analysis 
chip 16A, on it, it is of the same shape as a substrate 48, and the laminating of the 1st attachment 
component 50 by which through tube 5Ua ot the shape ot absorption section 32 grade and isomorphism 
was formed in the center section is carried out. The absorption section 32 and the estradiol ^solubilization 
membrane 34 of the analyzor 24 are inserted in through tube 50a, and are held. On this 1st attachment 
component 50, the laminating of the above-mentioned electrode substrate 36 is carried out, and the 
laminating of said 1st attachment component 50 and the 2nd attachment component 52 which has the 
same configuration is carried out on it. The above-mentioned glass fiber filter paper 44 and the above- 
mentioned enzyme labelled antibody sinking-in section 46 are inserted in through tube 52a of the 2nd 
attachment component 52, and the above-mentioned analyzor 24 is constituted. 

[0034] On the 2nd attachment component 52, it is almost of the same shape as a substrate 48, and the 
laminating of the 1st plate-like part material 54 in which heights 54b which has a sharp taper-like tip to the 
left in drawing (analysis chip path of insertion) was formed is carried out. Moreover, through tube 54a for 
being open for free passage with the enzyme labelled antibody sinking-in section 46 is formed in that core 
at this 1st plate-like part material 54. On the 1st plate-like part material 54, the laminating of the 
introductory plate 56 which has the same appearance configuration as this is carried out, and the 
laminating of the 1st plate-like part material 54 and the isomorphism-like 2nd plate-like part material 58 is 
carried out on this introductory plate 56 except not having through tube 54a. Introductory slot 56c which 
penetrates the introductory plate 56 up and down, and extends from the tip of heights 56b to the location 
corresponding to through tube 54a of the 1st plate-like part material 54 is formed in the introductory plate 
56. That is, in analysis chip 16A of the example of illustration, by inserting the introductory plate 56 by up- 
and-down plate-like part material, the introductory capillary-like tubing 26 is formed, and a liquid sample 
flows introductory slot 56c, and is introduced into the analyzor 24 (enzyme labelled antibody sinking-in 
section 46) from through tube 54a. 

[0035] On the 2nd plate-like part material 58, the laminating of the degassing plate 60 of the same 
appearance configuration as this is carried out, and the laminating of the 2nd plate-like part material 58 
and the same 3rd plate-like part material 62 is carried out on the degassing plate 60 except having square 
punching section 62a in the center. Furthermore, on the 3rd plate-like part material 62, the laminating of 
the spacer 64 which there is some thickness and has punching section 62a and isomorphism-like space 
64a is carried out, the laminating of a substrate 48 and the up isomorphism-like covering 66 is carried out, 
and analysis chip 16A is formed at the top, i.e., the maximum upper layer of analysis chip 16A. Degassing 
slot 60c which penetrates the degassing plate 60 up and down to this degassing plate 60, and extends to it 
from the tip of heights 60b to the location corresponding to said space 64a (punching section 62a) is 



formed, further, from the location corresponding to space 64a, 60d of slots opened outside penetrates the 
degassing plate 60 in the method edge of the right up and down, and they are formed in it Namely, the 
* degassing tubing 28 is formed by pinching the degassing plate 60 which has slot 60b which results in space 
64a in analysis chip 16A of the example of illustration by the 2nd plate-like part material 58 and the 3rd 
plate-like part material 62. Furthermore, by pinching the 3rd plate-like part material 62 which has the 
spacer 64 and punching section 62a which have space 64a with the degassing plate 60 and the up covering 
66, a bleeder 30 is formed and it opens outside by 60d of slots. 

[0036] the ingredient which especially limitation does not have in the ingredient of the tabular material 
which forms such analysis chip 16A, can secure the rigidity to which the heights which fully form 
reservation especially the introductory tubing 26, and the degassing tubing 28 for rigidity can punch the lid 
19 of the sample tubing 14 easily, and does not affect measurement — various kinds — although it is 
available, metallic materials, such as various kinds of resin ingredients, such as the above-mentioned PET, 
and stainless steel, etc. are illustrated, for example. 

[0037] Wearing of such both sample tubing 14 and analysis chips 16 on the body 12 of equipment is 
enabled. In the example of illustration, the above-mentioned sample tubing insertion opening 12a for 
equipping with the sample tubing 14 is formed in the side face (left-hand side in drawing 1 ) of the body 12 
of equipment, and in order to equip with the analysis chip 16, chip insertion section 12b is formed in the 
confrontation. Furthermore, the ejection device 74 for discharging the measurement section 68 which 
measures and processes the electrical signal outputted to this body 12 of equipment from the analysis chip 
16, the operation part 70 which calculates the output signal from the measurement section 68, and is made 
into a measurement result the display panel 72 which displays a measurement result and the analysis chip 
16 with which the body 12 of equipment was equipped is arranged. 

[0038] Sample tubing insertion opening 12a has the almost same diameter as the sample tubing 14, it is a 
cylinder-like through tube from the left lateral upper part in drawing of the body 1 2 of equipment to chip 
insertion section 12b toward a slanting lower part and sample tubing 14 is made removable on the body 12 
of equipment as mentioned above by being inserted and removed from this sample tubing insertion opening 
12a. Moreover, when projection 14a is formed in the peripheral face of the sample tubing 14, slot 12c 
corresponding to this is formed in the internal surface of sample tubing insertion opening 12a, the sample 
tubing 14 is inserted, and the sample tubing 14 path-of-insertion edge of slot 12c and projection 14a 
contact insertion of the sample tubing 14 is regulated, and it is held and is fixed to a predetermined 
insertion point. In addition, in this invention, the rib and concave which engage with the sample tubing 14 
and sample tubing insertion opening 12a mutually are formed if needed. Or when the body 12 of equipment 
is equipped with the sample tubing 14 by making the sample tubing 14 and sample tubing insertion opening 
12a into the size (path) which fits in loosely mutually, it is good also as a configuration which can hold the 
sample tubing 14 certainly. 

[0039] On the other hand, chip insertion section 12b is opening which can insert the analysis chip 16, as 
shown in drawing 2 , holds the analysis chip 16 in the location which the connection section 22 can insert 
into the sample tubing 14, and holds this. In addition, it is good also considering wearing of the analysis chip 
16 to the body 12 of equipment as a more positive thing by the approach that the approach of forming the 
projection (the sign y in drawing 1 ) which engages with chip insertion section 12b and the analysis chip 16 
mutually, and a crevice (sign x in drawing 1 ) if needed etc. is well-known. Moreover, press of other 
members may constitute Projection y possible [ receipt ] in chip insertion section 12b Kabeuchi. Here, 12d 
of slots where the part which projects from the analysis chip 16 of the electrode substrate 36 is inserted in 
the termination of the analysis chip 16 path of insertion of chip insertion section 12b is formed. That is, 
counter electrode terminal 38a of the analysis chip 16 and operation pole terminal 40a are inserted in 12d 
of this slot and are electrically connected to the measurement section 68 with a well-known means, 
respectively. 

[0040] The equipment of the example of illustration has the ejection device 74 for discharging the analysis 
chip 16 with which the body 12 (chip insertion section 12b) of equipment was equipped as a desirable 
mode. There is especially no limitation in the ejection device 74, and all well-known things, such as a 
mechanical push means using a cam mechanism, a link mechanism, etc., are available in it Moreover, it is 
good also as a configuration which discharges the analysis chip 16 by energizing the analysis chip 16 with 
which the body 12 of equipment was equipped to an eject direction by a spring etc., considering as the 
configuration which presses this down by hook etc. and equips the body 1 2 of equipment with the analysis 
(locking) chip 16, and canceling the lock by this hook etc. 

[0041] As mentioned above, counter electrode terminal 38a and operation pole terminal 40a are electrically 
connected to the measurement section 68 by being inserted in 12d of terminal area fang furrows of the 
electrode substrate 36 of the analysis chip 16. The measurement section 68 detects insertion into 12d of 
slots of this electrode substrate terminal area, and is measurable. The measurement section 68 impresses 



Dotential if needed between counter electrode terminal 38a and operation station terminal 74a, measures 
the electrical signal further outputted from the analysis chip 16 (counter electrode terminal 38a and 
operation pole terminal 40a), performs required processing of A/D conversion etc., and outputs it to 
Dperation part 70. In operation part 70, it has the timer or the counter, after detecting the attainment to 
the operation pole 40 of a liquid sample, the output signal from the measurement section 68 is calculated 
after predetermined time, and it considers as a measurement result, and this measurement result is 
displayed on a display panel 72. In addition, in the simple measuring device 10 of this invention, the 
measurement result displayed on a display panel 72 may display measured value as it is, may display easy 
messages, such as a positivity or negative, normal, or abnormalities, and may display the both. Furthermore, 
you may be the message which gives directions to an operating personnel as shown in the international 
public presentation number WO 95/No. 16970 specification as these messages, or a command. Moreover, 
all well-known displays, such as a liquid crystal display and a display using LED as a display panel 72, are 
available. 

[0042] Although the simple measuring device 10 concerning this invention has such a configuration 
fundamentally, it explains the operation hereafter. In the simple measuring device 10 of the example of 
illustration, first, as shown in drawing 1 - drawing 2 (b), the sample tubing 14 is inserted in test tube 
insertion opening 12a, and the body 12 of equipment is equipped with the sample tubing 14. At this time, 
the inclination is attached to test tube insertion opening 12a as mentioned above so that it may be 
equipped with the sample tubing 14 with an include angle for a while from a horizontal plane. Thereby, the 
liquid sample in the sample tubing 14 can be analyzed without futility. Subsequently, as shown in drawing 2 
(c), chip insertion section 12b of the body 12 of equipment is inserted and equipped with the analysis chip 
16. By this, the connection means 22 (the introductory tubing 26 and degassing tubing 28) penetrates the 
lid 19 of the sample tubing 14, the interior is reached, and a liquid sample flows into the analyzor 24 from 
the introductory tubing 26. It is inserted in counter electrode terminal 38a of the analysis chip 16, and 12d 
of operation pole terminal 40a fang furrows, and connects with coincidence electrically at the measurement 
section 68. If a liquid sample flows into the analyzor 24, as previously explained with reference to drawing 
3 , the electrical signal according to the device-under-test mass in a liquid sample is outputted to the 
measurement section 68 from counter electrode terminal 38a and operation pole terminal 40a, and a 
measurement result is outputted to operation part 70, and a measurement result will uaiculate and it will bo 
outputted to a display panel 72. Thus, if measurement is completed, according to the ejection device 74, 
the analysis chip 16 will be discharged from the body 12 of equipment, and the sample tubing 14 will be 
drawn out and removed from the body 12 of equipment Another inspection is presented with the sample 
tubing 14, or it is discarded. On the other hand, the analysis chip 16 is discarded. In addition, what is 
necessary is just to measure by equipping with the analysis chip corresponding to the next measurement 
equipping the body 12 of equipment with the sample tubing 14, in performing another analysis continuously 
to the same sample. 

[0043] Various kinds of configurations are possible for the simple measuring device of this invention 
besides the example of a configuration explained above. The example is illustrated below. In addition, since 
the example shown below has the same configuration as the above-mentioned simple measuring device 10 
fundamentally except that the sample tubing 14 and the wearing approach of the analysis chip 16 differ 
from the arrangement location of each part material etc., the same sign is given to the same member and 
the following explanation mainly performs a different part 

[0044] The simple measuring device 76 shown in drawing 5 and drawing 6 has the configuration which 
equips with the sample tubing 14 from the upper part of the body 78 of equipment, and cylinder-like sample 
tubing insertion opening 78a penetrates the top face of the body 78 of equipment, therefore it is formed. 
Moreover, maintenance hole 80a corresponding to sample tubing insertion opening 78a is formed also in the 
up core of the body 82 of a chip of the analysis chip 80, and the connection means 22 is projected and 
formed toward the upper part at the core of this maintenance hole 80a. 

[0045] In this simple measuring device 76, first, as shown in drawing 5 - drawing 6 (b), chip insertion 
section 78a of the body 78 of equipment is equipped with the analysis chip 80. Moreover, thereby, the 
electrode substrate 60 of the analysis chip 80 is inserted in 78d of slots of chip insertion section 78a, and 
both are connected electrically. Subsequently, as shown in drawing 6 (b) - (c), a lid 19 is carried out 
caudad, maintenance hole 80a from sample tubing insertion opening 78a is inserted and equipped with the 
sample tubing 14, thereby, the connection means 22 is inserted into the sample tubing 14, and 
measurement is performed like the point 

[0046] On the other hand, the simple measuring device 84 shown in drawing 7 and drawing 8 constitutes 
the body 86 of equipment possible [ closing motion ] in the shape of a hinge. In the simple measuring 
device 84 which has this configuration, as first shown in drawing 7 (a) - (b), the sample tubing 14 is fixed to 
sample tubing insertion opening 86a of the body 86 of equipment Here, in this mode, the sample tubing 14 



is held comparatively firmly at sample tubing insertion opening 86a. Subsequently, as shown in drawing; 7 (b) 
- drawing 8 (c) ? the protective cap 90 of the analysis chip 88 is removed, the body 86 of equipment is 
opened wide, the analysis chip 88 is contained to chip insertion section 86c, and subsequently to drawing 8 
(d), the body 86 of equipment is blockaded so that it may be shown. Thereby, the connection means 22 is 
inserted into the sample tubing 14, and measurement is performed like the point In addition, the analysis 
chip 88 is set to the example of the book with which it equips from the upper part Cannot project the 
electrode substrate 60 from the analysis chip 88, but counter electrode terminal 38a and operation pole 
terminal 40a have composition exposed to the side face of the analysis chip 88. When the terminal and 
both-ends child who are stationed at the medial surface of insertion section 86b contact electrically, the 
measurement section 68, counter electrode terminal 38a, and operation pole terminal 40a are connected 
electrically. 

[0047] Although the simple measuring device concerning this invention explained above is flowing the liquid 
sample to an analysis chip by capillarity, this invention is not limited to this configuration, but may flow the 
liquid sample to an analysis chip using means by which the pump etc. was used, such as suction and 
extrusion, gravity, etc. 

[0048] Although use of an electrochemical reaction was illustrated about the analyzor 24 in the above 
example, if it is the approach or the means which the signal according to the device-under-test mass in a 
specimen can be generated (output), it is available as analytical method of the simple measuring device of 
this invention as above-mentioned. The well-known color difference meter with which, as for the 
measurement section 68 of the body 12 of equipment, a signal consists of a photomultiplier tube, a 
photodiode, light emitting diode, semiconductor laser, etc. in coloration, fluorescence, luminescence, etc., 
and a photometer are used. 

[0049] As mentioned above, although the simple measuring device of this invention was explained, this 
invention of various kinds of amelioration and modification being made is natural in the range which 
limitation is not carried out to this and does not deviate from the summary of this invention. 
[0050] For example, it can also make it easy to extend or improve the above-mentioned simple measuring 
device to the equipment in which the coincidence measurement of two or more specimens is possible. In 
the simple measuring device for two or more specimens, it has two or more chip insertion sections 
corresponding to sample insertion opening and it which have the same configuration as the above- 
mentioned simple measuring device, and can analyze by interlocking independently, respectively. With such 
equipment for two or more specimen coincidence measurement, by unifying the measurement section, 
operation part, or a display panel, the configuration of a measuring device may be simplified, the chip 
insertion section corresponding to two or more sample insertion openings and it may be circularly arranged 
on a karroo eel, and operability etc. may be raised. Or two or more measuring devices for the above- 
mentioned unit specimens may consist of external computers controllable. In this case, as long as the 
throughput of a computer allows, since an operating personnel makes extended connection of the 
measuring device free according to a measurement situation or a measurement scale, downloads a 
measurement result to a computer and data processing of it is possible, the efficient clinical laboratory test 
business of it becomes possible. Anyway, since a liquid sample is automatically introduced into the 
analyzor, installation of the liquid sample is detected automatically, measurement is started and data 
processing of the measurement result is automatically carried out when a measuring device is equipped 
with an analysis chip and sample tubing as the example of the measuring device for unit specimens 
described, even when it is an object for two or more specimens, it becomes a very highly independent 
gaging system. That is, if sample tubing insertion opening which has **ed on the measuring device is 
equipped with sample tubing and it equips with the analysis chip corresponding to the item which should be 
measured when the specimen which should be measured occurs, a measurement result will be obtained 
automatically. Therefore, the simple measuring device of this invention pours a liquid sample distributively 
from sample tubing to a reaction container, and it can provide considering the two or more specimen multi- 
item random-access function and the interruption measurement which required conventional processing or 
the procedure of the type which processes and measures a reaction container with reaction Rhine and the 
migration means which consists of a reagent solution distributive-pouring process, an incubation process, a 
washing process, a measurement process, etc. complicated at a full automatic analysis apparatus etc. as 
very easy small equipment 
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[Brief Description of the Drawings] 

[Drawing 1] (a-l) is the outline top view of an example of the simple measuring device of this invention, and 
(a-II) is this IHI line outline sectional view. 

[Drawing 2] (b) And (c) is an outline sectional view for explaining actuation of the simple measuring device 
shown in drawing 1 . 

[Drawing 3] The outline decomposition perspective view of the analyzor of the simple measuring device 
with which (a) is shown in drawing 1 , and (b) are the side elevations of this analyzor. 

[Drawing 4] It is the outline decomposition perspective view of another example of the analysis chip used 
for the simple measuring device shown in drawing 1 . 

[Drawing 5] (a-I) is the outline top view of another example of the simple measuring device of this 
invention, and (a-II) is this II — II line outline sectional view. 

[Drawing 6] (b) And (c) is an outline sectional view for explaining actuation of the simple measuring device 
shown in drawing 5 . 

[Drawing 7] (a) And (b) is the outline sectional view showing another example of the simple measuring 
device of this invention. 

[n r3V mrifT 3] ( c ) A nc ! (H) jc an outline Qftr.tinnal vip.w for explaining the actuation of simple ********** 

shown in drawing 7 . 

[Description of Notations] 

10, 76, 84 Simple measuring device 

12, 78, 86 Body of equipment 

12a, 78a, 86a Sample tubing insertion opening 

12b, 78b, 86b Chip insertion section 

14 Sample Tubing 

16, 80, 88 Analysis chip 

18 Body of Sample Tubing 

19 Lid 

20 82 Body of a chip 
22 Connection Means 
24 Analyzor 

26 Introductory Tubing 
28 Degassing Tubing 
30 Air Hole 

32 Absorption Section 

34 Estradiol Insolubilization Membrane 

36 Electrode Substrate 

38 Counter Electrode 

40 Operation Pole 

42 Through Tube 

44 Glass Fiber Filter Paper 

46 Enzyme-Labeling SinkingHn Section 

48 Substrate 

50 1 st Attachment Component 
52 2nd Attachment Component 
54 1st Plate-like Part Material 
56 Introductory Plate 
58 2nd Plate-like Part Material 
60 Degassing Plate 



62 3rd Plate-like Part Material 

64 Spacer 

66 Up Covering 

68 Measurement Section 

70 Operation Part 

72 Display Panel 

74 Ejection Device 
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